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Soviet Fisheries for Bottomfish 
and Herring off the Pacific and 
Bering Sea Coasts of the United States 


INTRODUCTION 


The signing by President Gerald 
Ford on 13 April 1976 of the Fishery 
Conservation and Management Act of 
1976 has far-reaching implications for 
all nations which fish in waters off the 
United States. Under the terms of this 
Act, which will become effective on 1 
March 1977, the United States will 
exercise exclusive management au- 
thority over all except highly migra- 
tory species of fish within a fishery 
conservation zone which extends 200 
miles from shore. 

The Act further provides for exclu- 
sive management authority over all 
continental shelf fishery resources 
beyond the fishery conservation zone 
and over all anadromous species of 
U.S. origin throughout their migratory 
range—except when they occur within 
another nation’s territorial sea or 
fishery conservation zone. Impetus for 
the Act was a deep concern over the 
condition of fishery resources off the 
United States, many of which have 
been overfished and are in need of re- 
building, and the belief that the 
legislation is required to encourage the 
development of fisheries that are 
currently underutilized or not utilized 
by U.S. fishermen, including bottom- 
fish off Alaska. 

The Act prescribes certain require- 
ments and conditions for domestic and 
foreign fisheries. Allocation of catches 
among foreign nations will be made 
only in excess of those capable of being 
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harvested by U.S. fishermen. Such 
factors as the extent that the fishing 
vessels of each nation have tradition- 
ally fished within 200 miles of the 
United States will be considered—in 
addition to whether such nations have 
cooperated with the United States in 
enforcement and with respect to the 
conservation and management of fish- 
ery resources. 

In view of these and other considera- 
tions, it seems appropriate to docu- 
ment the development and status of 
foreign fisheries off the United States. 
Such documentation may serve as an 
aid to those charged with developing 
fishery management plans relating to 
those nations which may apply to fish 
within the extended fisheries zone. 
This paper provides such documenta- 
tion on Soviet fisheries for bottomfish 
and Pacific herring, Clupea harengus 
pallast. Not discussed is the relatively 
small Soviet fishery for shrimp in the 
Gulf of Alaska, for which no Soviet 
catch was reported in 1975, or the 
fishery for crab in the eastern Bering 
Sea, which has not been carried out by 
the Soviets since 1971. 


HISTORICAL PERSPECTIVE 


Before describing contemporary 
Soviet fisheries it is useful to consider 
the evolution of that nation’s fisheries. 
Fishing has always been an important 
source of food in Russia but was largely 
confined to rivers, lakes, and inland 
seas until recent times. Extension of 


marine fisheries from coastal waters of 
the USSR to ocean waters off other 
nations is almost entirely a post-World 
War II phenomenon. 

The early historical pattern in Russia 
was to develop fisheries in lakes and 
rivers and then to move on to other 
lakes and rivers as the old ones came 
into full or over-production. By the 
15th century all of the lakes and rivers 
of European Russia appear to have 
been fished, and the search for new 
fishing grounds was a factor in the 
opening of new Russian territories. By 
1860 the total fish catch in Russia 
amounted to 320,000 metric tons; in 
1913 it reached 1,050,000 tons, over 75 
percent of which still came from inland 
waters. 

Fisheries suffered severe setbacks 
during World War I and during the 
civil war. Catches fell to 893,000 tons in 
1917 and to only 483,000 tons in 1922. 
Beginning in 1925, the Soviet govern- 
ment undertook to rehabilitate the 
fisheries, and by 1930 the catch 
reached 1,283,000 tons. As in earlier 
years, however, most of the production 
was still from inland waters. Although 
the emphasis gradually shifted to the 
ocean after 1930, most of the sea catch 
was from coastal waters. Deployment 
of a small fleet of trawlers to the 
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Figure 1.—U.S. Coast Guard Cutter Storis with Soviet factoryship Lamut in custody. In 
foreground Soviet factoryship 50 Let Oktyabrya moves by for a look. The Lamut was 
apprehended 17 January 1972 within the U.S. contiguous fishing zone off St. Matthew 
Is)and in the Bering Sea. Note ice in background. 


Figure 2.—Factoryship Arktika with side trawler, Lesh, of SRT class alongside to unload 


catch taken off Kodiak Island in January 1973. 





Barents Sea, with Murmansk as its 
base of operations, contributed to an 
increase in the sea catch in the 1930's. 

Military operations and occupation of 
Soviet lands during World War II in- 
flicted serious damage to Soviet fish- 
eries. The catch in 1946 was only 
slightly larger than in 1913 and would 
have been smaller if steps had not been 
taken early in the war to accelerate the 
development of fisheries in the Soviet 
Far East. 

Decisive measures were taken in the 
1950’s to expand all maritime activities, 
with early emphasis being given to 
developing a global fishing fleet. 
Growth of Soviet fishing power greatly 
influenced the international character 
of fisheries during the 1960’s and 
served as a catalyst for other nations to 
undertake similar operations. 

Expansion of ocean fishing after 
World War II was first to nearby 
waters of the Barents Sea, northeast 
Atlantic, Sea of Japan, Sea of Okhotsk, 
and to coastal waters of the western 
Bering Sea. A subsequent decline in 
stocks in those waters was compen- 
sated for by expansion of fishing to 
more distant waters. By 1964, fleets of 
the USSR were actively working 
virtually all of the North Atlantic 
fishing grounds, and operations also 
had been extended to the South 
Atlantic. 

Expansion of Soviet Pacific fisheries 
occurred somewhat later than in the 
Atlantic, but once begun it was carried 
out at an even faster rate. Extension of 
fisheries in the eastern Pacific mostly 
has been to grounds off North America: 
to the Bering Sea in 1959; to the Gulf of 
Alaska in 1962; to the Aleutian Islands 
in 1963; and to waters off Washington, 
Oregon, and California in 1966. In 
recent years, grounds off the Pacific 
and Bering Sea coasts of the United 
States have accounted for a very 
significant part of the total fish harvest 
by the USSR; during the period 
1970-74, they contributed 26 percent of 
the catch by the USSR from the entire 
Pacific Ocean and 10 percent of the 
catch from all marine waters. 

Postwar expansion of Soviet fisher- 
ies was made possible by the construc- 
tion of a large fleet of fishing and 
support vessels of standardized and 
proven design. Initial construction was 
largely contracted to shipyards in 
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western European nations because of 
their earlier experience with distant- 
water fisheries from which proven 
designs of vessels had evolved. These 
designs were judged by the Soviets to 
be good prototypes for their own use. 
As the USSR gained experience with 
its own distant-water fisheries and as 
facilities which had been destroyed or 
damaged in the war in the USSR and 
eastern European nations were rebuilt, 
the orders for ship construction were 
increasingly let to yards in Communist 
nations. Lessons learned by the Soviets 
from operating their own distant-water 
fisheries were incorporated into the 
design of the new vessels. 

Use of large, factory stern trawlers 
became the dominant theme of the 
Soviet’s distant-water fisheries. Al- 
though the concept of factory stern 
trawlers was developed by western 
European nations, the translation of 
the concept into the deployment of 
flotillas of such ships, working in close 
concert with support vessels, was 
mainly a Soviet achievement. Decision 
to speed up the construction of many 
factory stern trawlers, other kinds of 
catcher vessels and support vessels 
was reached in early 1956 by the 20th 
Congress of the Communist Party of 
the USSR. This decision was subse- 
quently supported by the investment 
of over 10 billion rubles’ in the fishing 
industry from 1956 to 1975. Over half 
was spent for new fishing and support 
vessels. As a consequence, the Soviet 
high seas fishing fleet is now the 
largest in the world, comprising over 
5,400 distant-water vessels and ac- 
counting for at least half of the world’s 
total gross tonnage for vessels of this 
size and type. 

A substantial part of the Soviet 
investment in fisheries since World 
War II has been in the Far East region. 
Largest capital investments have been 
made in the Maritime Territory where 
the two ice-free ports of Vladivostok 
and Nahodka are located. They are 
major ports for the unloading of fish 
products, including catches from off 
the Pacific and Bering Sea coasts of the 
United States, and their transshipment 
to other parts of the USSR. 

Pre-World War II catches in the 


‘The current rate of exchange is 1 ruble = 
$1.32 U.S. 
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Figure 3.—Refrigerator transport Kuloi (Yana class), length overall 111 meters and crew 
of 61-63. Note side trawler of SRTM class alongside. A fishery support activity in the 


southeastern Bering Sea, January 1972. 


Figure 4.—Refrigerator transport, Arkhip Kuindzhi (Sibir class), length 130 meters, 6,100 
gross tons. Anchored northwest of the Pribilof Islands in the Bering Sea, May 1966. 


Soviet Far East were mostly salmon, 


herring, and sardine, with lesser 
quantities of flounder and cod being 
taken from coastal waters. Sharp de- 
clines in the abundance of the coastal 
resources after the war stimulated an 
expansion of Soviet fishing operations 
to more distant fishing grounds in the 
North Pacific. This expansion, much of 
which was directed to grounds off the 
United States, was at least partially 
due to the depletion of fishery stocks in 
home waters. Depletion of local stocks 
of flounders was by overfishing, which 
also contributed to a decline in herring 
stocks. The decline in herring stocks 
was affected by Japanese as well as by 
Soviet fishing operations, and probably 
also by adverse environmental condi- 
tions which may have contributed to 
successively poor year classes. 

In some ways, the growth of Soviet 
fisheries after World War II is an even 
more remarkable accomplishment than 
the resurgence of Japan’s fisheries. 
Extension of Japan’s fisheries was 


based on a long history of maritime 
activities in which ocean fisheries 
played an important role. The USSR 
had no comparable maritime legacy, 
and its prewar fisheries were almost 
entirely conducted in rivers, lakes, 
inland seas, or coastal waters. This not 
only meant that the Soviets had to 
train large numbers of fishermen and 
allied workers and make tremendous 
investments in vessels and shore 
facilities, but it also required that they 
develop a whole new deep-sea fishing 
tradition. 

Growth of ocean fisheries was a 
reflection of a major Soviet commit- 
ment to raise the levels of all its 
maritime activities, including fisheries, 
merchant marine, and navy to major 
status among world powers. In pursuit 
of this objective, the ocean fisheries 
served as an important training ground 
for the merchant marine and navy. 
Total catch by the USSR in 1975 of all 
aquatic organisms, including plants 
and mammals, was 10.3 million metric 
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tons, which was six times the amount 
harvested in 1950. On a worldwide 
basis the current fish catch by the 
USSR is exceeded only by Japan. Most 
of the Soviet catch in recent years has 
been from trawl fisheries in distant 
ocean waters which were entirely 
unknown to its prewar fishermen. 


FISHERIES IN THE 
BERING SEA, AROUND THE 
ALEUTIAN ISLANDS, AND 
IN THE NORTHEAST PACIFIC 


Beginning in 1958, the Soviets 
carried out extensive investigations in 
the North Pacific, with most of the 


Figure 5.—Personnel transport Grigory Ordzhonikidze with side trawler Lunnyi of SRTM 
class nested alongside off Kodiak Island, February 1974. 


effort being concentrated in the east- 
ern Bering Sea. These were compre- 
hensive studies and provided knowl- 
edge not only of the distribution and 
abundance of fisheries resources, but 
also much new information on water 
masses, currents, and the topography 
and geomorphology of the sea floor. As 
such, they were typical of the large- 
scale scientific support the Soviets 
characteristically have provided to the 
global expansion of their distant-water 
fisheries. 

Soviet fishing vessels first appeared 
off Alaska in the eastern Bering Sea in 
1959 and expanded their area of opera- 
tions into the Gulf of Alaska and along 
the Aleutian Islands in 1962-63. By the 
end of 1963, Soviet fleets were carrying 
out year-round operations along much 
of Alaska’s vast coastline for herring 
and a variety of species of bottomfish. 
A large-scale fishery for Pacific hake, 
Merluccius productus, was launched by 
the Soviets off Oregon and Washington 
in 1966. This fishery subsequently was 
extended to include waters off British 
Columbia and California and other 
species of bottomfish besides Pacific 
hake. 


Types of Fishing Operations 


Soviet fishing operations involve 
catcher vessels which deliver their 
catches to factoryships or to transports 
for processing or freezing, and vessels 
which process their own catches. Off 
the Pacific and Bering Sea coasts of the 
United States all the bottomfish and 
herring harvested by the USSR are 
caught with trawl gear. This is in 
contrast to Japan which, although 
relying most heavily upon trawl gear, 
also employs Danish seines and long- 
lines for catching bottomfish and gill 
nets for catching herring. 

The USSR, perhaps more than any 
other nation, relies on the expedition- 
ary or flotilla concept in its fishing 
operations. This involves the deploy- 
ment of a variety of vessels in close 
support of its catcher fleet. Support 
vessels include factoryships (Figs. 1 


Figure 6.—Small side trawler of 
SRT class engaged in fishery for 
Pacific hake off Oregon, July 1966. 
Note catch of hake in forward deck 
bins and fish strung up to dry aft of 
wheelhouse. Fenders of tires are 
used when alongside another vessel. 
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and 2) for receiving and processing 
catches, refrigerator transports (Figs. 
3 and 4) to replenish stores aboard the 
catcher vessels and to receive, freeze, 
and transport their catches to the 
homeland, oil tankers, personnel trans- 
ports (Fig. 5), tugs, patrol vessels and, 
occasionally, even hospital ships. 
Refrigerator transports are the 
mainstay of the support operations and 
even receive and transport fish prod- 
ucts from large factoryships instead of 
the factoryships delivering their prod- 
ucts to home port. This practice 
permits the factoryships to remain on 
the fishing grounds longer, since they 
do not have to leave for home when 
their holds become full. The refriger- 
ator transports are of varied sizes with 
some upwards of 200 meters in length 
and 25,000 gross tons or more. A large 
refrigerator transport of 25,000 gross 
tons has a hold capacity capable of 
storing about 12,000 tons of frozen 
products, which is equivalent to the 
capacity loads of about 13 of the factory 
stern trawlers now in use and the 
capacity loads of 6 to 8 of the new 
Gorizont and Meridian classes of fac- 
tory stern trawlers which were recent- 
ly scheduled for serial production. 
The two basic kinds of fishing vessels 
that have been used by the Soviets are 
side trawlers and factory stern trawl- 
ers. Side trawlers shoot and haul their 
nets over the side of the vessel and are 
considerably smaller and less versatile 
than the factory trawlers which deploy 
their nets over the stern of the vessel. 
Three classes of side trawlers have 
been used. Smallest and oldest of the 
side trawlers is the SRT class of 265- 
335 gross tons and a crew of 22-26 (Fig. 
6). Next largest of the side trawlers is 
the SRTR class of refrigerated medium 
trawlers of 505-630 gross tons and a 
crew of 26-28. Largest of the refriger- 
ated side trawlers is the SRTM class of 
around 700 gross tons with a crew of 
about 30 (Figs. 7 and 8). Side trawlers, 
particularly SRTM’s, often operate 
independently by processing and freez- 
ing their own catches; however, they 
also may offload their catches to 
factoryships for processing or freezing. 
In recent years, a new class of stern 
ramp trawler, apparently designed as 
an improvement on the SRTM, has 
appeared on the fishing grounds off 
Alaska. These vessels, known as 
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SRTK’s (Fig. 9), are about 775 gross 
tons and reportedly have the same 
basic hull and general machinery below 
deck as the SRTM’s, but above deck 
the SRTK’s are redesigned for more 
efficient trawling over the stern. 
Factory stern trawlers are the 
largest and increasingly common kind 
of catcher vessel employed by the 
Soviets. There are almost 800 factory 


stern trawlers in the Soviet worldwide 


fleet. Collectively, they account for 
over 15 percent by number and about 
33 percent by gross tonnage of the 
Soviet high-seas fishing and support 
fleet. Factory stern trawlers typically 
process and freeze their own catches in 
contrast to the smaller side trawlers 
which often offload their catches to 
support vessels for processing and 
freezing. Because of their larger size 


and layout for handling the trawl net 


Figure 7.—Side trawler Sadgorod of SRTM class on an exploratory fishing 
mission in the Bering Sea, February 1970. 


Figure 8.—Side trawler Kombatner of SRTM class with caich of pollock and flatfishes 
taken off Kodiak Island, February 1974. Note several large Pacific halibut on deck just 


forward of winches. 





Figure 9.—Stern-ramp trawler Guberovi (Zheleznit Potok class). A new class of 
SRTK’s which reportedly have the same hull and machinery below deck as SRTM’s, 
but above deck are redesigned for more efficient trawling over the stern. 


Figure 10.—Factory stern trawler Anistmovka of BMRT class fishing off Icy Bay in the 
Gulf of Alaska, July 1975. 


over the stern, factory stern trawlers 
are capable of fishing under worse 
weather conditions than side trawlers. 

The most common factory stern 
trawler employed off the Pacific coast 
of the United States has been the so- 
called BMRT (Fig. 10) of 3,170 gross 
tons and a crew of about 90. A new 
class of factory stern trawlers, the 
RTM (Fig. 11), has come into increas- 
ing use. It is somewhat smaller than 
the BMRT but has the advantage of a 
larger deck area aft for handling gear 
and fish. The capacity of most present- 
ly used factory stern trawlers for 
storing frozen products is about 600 to 
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900 tons. The daily production capacity 
is generally 30 to 50 tons of frozen 
products plus 20 to 35 tons of waste 
products or nontarget species for pro- 
cessing into fish meal and oil. During 
good fishing periods for Pacific hake, a 
BMRT must resupply and offload its 
processed catch every 2 months or less. 

The numbers of different Soviet 
catcher vessels which have operated 
off Alaska from 1963 to 1974 and off 
Washington, Oregon, and California 
from 1966 to 1975 are shown in Tables 1 
and 2, respectively. While there has 
been a reduction in the total number of 
vessels operating off Washington, 


Oregon, and California, there has been 
no loss: (actually, an increase) in the 
fishing power of the fleet because the 
number of large and more efficient 
factory stern trawlers has greatly 
increased. Off Alaska, the fishing 
power has increased even more. This is 
because factory stern trawlers now 
comprise over one-third of the fleet off 
Alaska—compared to about 9 percent 
of the fleet in 1963-65—and the small 
SRT’s have been replaced with larger 
SRTM’s and SRTK’s in the Gulf of 
Alaska. The gross tonnages for the 
combined classes of vessels shown in 
Tables 1 and 2 are better measures of 
the fishing power than just numbers of 
vessels. As can be seen from the 
tables, the gross tonnage and, hence, 
relative fishing power of the Soviet 
fleet has greatly increased with time. 


Economics of Fishing Operations 


The fishing industry plays an essen- 
tial role in the Soviet economy. It 
provides for around one-third of the 
national consumption of animal protein 
and is a large employer of human and 
other resources. The Soviet Govern- 
ment sets the amount of funds to be 
invested in the fishing industry, fixes 
production targets for the industry, 
determines salaries, and establishes 
prices for fishery products to be sold in 
domestic and foreign markets. The 
distant-water industry is managed by a 
large, centralized State administration 
and supported by educational estab- 
lishments to provide a skilled work 
force. Research and development pro- 
grams seek to find new fishery re- 
sources and to determine efficient 
ways to harvest and process them for 
human and industrial use. 

An often-expressed view in the 
western world is that the Soviet fishing 
industry “does not have to make a 
profit.” There is some support for this 
view in that the Soviet Government 
may, at times, heavily subsidize special 
fishing operations because of their ex- 
ploratory nature or for strategic rea- 
sons. Losses may be deliberately 
written off for fishing in new areas or 
for previously unexploited species. 
Fishing operations have sometimes 
provided a useful cover for intelligence 
activities, and they also provide ex- 
cellent training for sailors of the 
Russian Navy. 
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Although sociai and other aspects 
are considered along with profitability 
in judging the success or failure of 
fishing operations, the industry is sub- 
ject to a form of “economic accounting.” 
However, in this accounting system, 
the Soviet fishing industry enjoys 
several advantages over its capitalistic 
counterparts. Funds for capital invest- 
ment are made available from the 
central budget as nonreturnable 
grants. Thus, loans do not have to be 
obtained for construction of vessels and 
equipment, and the costly interest pay- 
ments so common in private enterprise 
are avoided. The price paid for fish by 
the Soviet consumer is set by the State, 
and the higher the price, the easier it is 
to show a profit. Information on fish 
prices in the USSR is scarce, but it 
seems that many species are relatively 
more expensive than in western 


European nations. My 


Although funds for capital invest- Figure 11.—Factory stern trawler Polevod of new RTM class. Vessels of the RTM class are 
ment in vessels and equipment are somewhat smaller than BMRT’s but have a larger deck area aft for handling gear and fish. 


interest-free, the remainder of thie 
Soviet financial structure resembles 


° . . . Table 1.—Number and equivalent gross registered tonnage of different Soviet 
that of private enterprise fisheries. catcher vessels sighted off Washington, Oregon, and California, 1966-75. 
Each Soviet enterprise must pay for Sightings were by NMFS personnel and do not include repeated sightings of 


depreciation which, together with the same vessels. 
operating costs, is not expected to pulaes 


° . i \ f Equivalent 
exceed income from the venture. This Side trawlers wicititamen 


yardstick is sometimes applied to indi- Year SRTR SRTM Total BMRT RTM Tota: ‘Classes 
vidual ships as well as to particular 
fisheries. Workers’ pay may be by 1966 


piecework or by standard rate with ba 


additional incentives in the form of = 
extra pay for long service, overtime, 1971 
overfulfillment of quotas, and regional os 
rates for hardship service. The latter 1974 
may be for voyages of long duration, igi 
services in particularly stormy areas, ‘Not differentiated by class in 1967. 
etc., and are not necessarily related to 

income from the sale of products. 


i i i " Table 2.—Number and equivalent gross registered tonnage of different Soviet catcher 
Another — for exceedi ng as vessels sighted off Alaska, 1963-74. Sightings were by NMFS personnel and do not 
duction norms is the so-called “socialist include repeated sightings of the same vessels. Observations not extensive enough to 
competition” which may be between provide comparative numbers in 1959-62 and unavailable for 1975. 














39 


177,000 
? 


194,000 

147,000 

180,000 

207,000 
1, 


ok EBs 


= = 
o—- 


LHI E+ tis 
ll ewewawmon!l & 
SEVELRESES 


_ 
a 











individual vessels, fleets, or other Factory 

units. Winners of such competitions Side trawlers stern trawlers Equivalent 
gross tons, 

receive special recognition and are held SRTR SRTM SRTK Total BMRT RTM Total all classes 

up for others to emulate. 

An insight into the efficiency of 
Soviet operations may be gained by 
comparing them with Japanese opera- 
tions. Particularly illuminating is a 
comparison of daily catch rates and the 
numbers of vessels employed in sup- 
port of the catcher fleets. Both kinds of 
comparisons indicate that the Soviets 
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are less efficient than their Japanese 
counterparts. 


The extensive support in the form of 
factoryships, refrigerator transports, 
tugs, etc., provided by the Soviets to 
their catcher fleets accounts for up to 
20 percent or more of the total 
man-days expended in the combined 
fleet operations for some target spe- 
cies. The extent of support activity is 
highest in the Bering Sea where many 
Soviet side trawlers deliver their 
catches to support vessels for proces- 
sing, freezing, and transporting to the 
homeland. However, even in the hake 
fishery off the Pacific Northwest and 
California, where factory trawlers 
process and freeze their own catches, 
the man-days of effort expended by the 
Soviets for support activities is a sig- 
nificant part of the total. The man-days 
of effort expended by Japan on support 
vessel activities in fisheries off the 
Pacific coast of the United States is 
considerably less than that expended 
by the Soviets in otherwise comparable 
fisheries. On a worldwide basis, more 
than half of the gross tonnage of the 
Soviet distant-water fishing fleet re- 
portedly consists of support vessels 
compared to less than 20 percent of the 
Japanese fleet. 


There are two factors which seem to 
account largely for the greater reliance 
on support vessels by the Soviets. The 
USSR does not make as extensive use 
of foreign ports as does Japan for re- 
supplying its catcher fleet or for off- 
loading and transshipping the catches. 
Off the Pacific and Bering Sea coasts of 
the United States the important factor 
seems to be that the catches are not 
processed to the same extent on Soviet 
vessels as on Japanese vessels. Aboard 
Japanese vessels the catches are typi- 
cally processed into “surimi” (minced 
flesh), fillets, and fish meal; a relatively 
small proportion of the catch is frozen 
in the round or in a headed and evis- 
cerated form. On Soviet vessels a 
larger fraction of the catch is frozen in 
the round or as headed and eviscerated 
products. The more highly processed 
Japanese products occupy less space 
aboard the catcher vessels, which 
means they do not have to unload as 
frequently as Soviet vessels; hence, 
there is less need for refrigerator 
transports to be used in support of the 
Japanese fishing operations. 
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Perhaps the most meaningful indi- 
cator of the comparative efficiency of 
Soviet and Japanese fishing operations 
is the catch per vessel-day and catch 
per man-day. For vessels of similar 
types and sizes operating in the Bering 
Sea and Gulf of Alaska, the catch in 
weight of fish per Japanese vessel-day 
appears to be considerably higher than 
the catch per Soviet vessel-day, and 
the catch per man-day on Japanese 
vessels is proportionately even higher 
than on Soviet vessels. When allow- 
ance is made for the more extensive 
use of support vessels by the Soviets, 
the greater efficiency of the Japanese 
is rather striking. 


Although it would be instructive to 
compare the monetary value of the 
catches produced per vessel-day and 
per man-day aboard Soviet and Japan- 
ese vessels, it has not been possible to 
do so because of a lack of data on 
amounts of different products (fish 
frozen in the round, fillets, minced fish 
flesh, fish meal, etc.) produced aboard 
Japanese and Soviet vessels and the 
dockside values of the products. More- 
over, the dockside values are not 
directly comparable because in Japan 
they are set by a relatively free market 
whereas in the USSR they are set by 
the State. As noted above, however, 
the Japanese catches are processed 
into more finished products than the 
Soviet catches. For a given catch, the 
Japanese products, therefore, would 
be of higher value than the Soviet 
products, if they were sold in free 
competition with each other. Allowing 
for this factor further increases the 
efficiency of Japanese operations com- 
pared to Soviet operations. 


Adequacy of Data 


From 1959 when the Soviets began 
commercial operations off Alaska until 
1964, no statistics were provided on 
catches except what can be inferred 
from scientific reports published on a 
few species. In 1964, the USSR began 
providing the Food and Agriculture 
Organization (FAO) of the United 
Nations with figures on catches of 
certain species in the eastern North 
Pacific. However, the catch area iden- 
tified by the Soviets essentially includ- 
ed all fishing grounds in the eastern 
North Pacific between northern Cali- 


fornia (lat. 40° 30’ N) and Cape Prince 
of Wales, Alaska (lat. 65°N), and 
offshore to long. 175°W, which in the 
north intercepts the Chukchi Peninsula 
of the Soviet Union at East Cape, just 
south ef the Arctic Circle (FAO Statisti- 
cal Area 67). Catches for such a huge 
area are of extremely limited value in 
assessing the impact of fishing on 
individual stocks of fish and shellfish 
which typically inhabit much smaller 
areas and is in stark contrast to the 
detailed statistics on catches which 
were published or otherwise made 
available by the United States, Can- 
ada, and Japan for those years. 


As a result of a bilateral fisheries 
agreement concluded between the 
United States and the USSR, statistics 
on the fisheries of the two nations in 
the eastern North Pacific were ex- 
changed beginning in 1967. However, 
for most of the period since 1967 the 
data provided by the Soviets have 
lacked detail on the area of capture and 
on the species harvested. The practice, 
until quite recently, was to provide 
data on catches of only a few primary 
target species and to combine the 
catches of all remaining species in a 
“miscellaneous” or “other species” 
category. On a few occasions this has 
led to the anomalous situation whereby 
the reported catch of miscellaneous or 
other species approached or even ex- 
ceeded the reported catches of some of 
the target species. 


Another problem in evaluating the 
impact of Soviet fisheries has been the 
difference sometimes occurring be- 
tween the size of their reported catches 
and the quantities estimated by Na- 
tional Marine Fisheries Service 
(NMFS) personnel to have been caught 
while observing actual Soviet fishing 
operations from patrol aircraft and 
vessels. Such discrepancies between 
Soviet reports and observations by 
NMFS personnel also have occurred 
regarding the numbers and kinds of 
vessels involved in the fishing opera- 
tions. 

Perhaps the best-documented exam- 
ple of the above kind of problem 
occurred with the development by the 
Soviets of a new fishery for Alaska 
pollock, Theragra chalcogramma, and 
flounders near Kodiak Island in the 
Gulf of Alaska. The fishery began in 
January 1973 when elements of the 
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Soviet fleet, which formerly were 
assigned to fish for flounders in the 
eastern Bering Sea, were diverted to 
the Gulf of Alaska. The reported catch 
by the Soviets in this new fishery 
during January-April 1973 was 8,273 
metric tons, compared to an estimated 
catch of 40,000 to 50,000 tons by NMFS 
personnel. According to observations 
by NMFS personnel, side trawlers 
accounted for almost one-half of the 
vessel-days of effort expended in this 
fishery, but the Soviets reported that 
no side trawlers were involved in 
fishing. After a series of discussions 
between United States and Soviet 
officials concerning this large disparity 
between observed and reported fish- 
ing, the Soviets provided United 
States scientists with a supplement, 
which showed an additional 7,000 
metric tons of bottomfish as having 
been caught. However, this still left a 
shortage of at least 25,000 metric tons 
between the revised catch figure of 
15,000 tons reported by the Soviets 
and the catch of 40,000 to 50,000 tons 
estimated by NMFS personnel. 

While the foregoing is not typical, 
differences between reported and ob- 
served catches and vessel operations 
have been frequent enough to limit the 
usefulness of much of the data provided 
by the Soviets on their fishing opera- 
tions off the Pacific and Bering Sea 
coasts of the United States. The Soviet 
reports sometimes seem to err in over- 
reporting of catches or fishing effort as 
well as in under-reporting. Therefore, 
I believe that the inaccuracies reflect a 
failure of the Soviets to establish an 
adequate reporting system and to hold 
the vessel captains and others account- 
able for conforming to the system, 
rather than any deliberate attempt at 
subterfuge. However, the end result is 
the same; namely, the official Soviet 
statistics on catches and fishing effort 
have been of limited value to United 
States investigators for assessing the 
impact of Soviet fisheries on stocks of 
fish off the Pacific coast of North 
America. 


Species Harvested— Kinds, 
Amounts, and Areas of Capture 


A perspective of Soviet fisheries is 
obtained by comparing their harvests 
with those of other nations from waters 
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off the Pacific and Bering Sea coasts of 
the United States. Cumulative catches 
of bottomfish by all nations during 
1954-74 amounted to over 22 million 
metric tons. Of this amount, Japan 
accounted for over 15 million tons (67 
percent), the USSR nearly 6 million 
tons (25 percent), and the United 
States about 1'% million tons (6 
percent). The remainder was account- 
ed for by the Republic of Korea (South 
Korea), Peoples Republic of Poland, 
Democratic Republic of Germany (East 
Germany), Federal Republic of Ger- 
many (West Germany), Republic of 
China (Taiwan), and Canada. 

Although vessels of Japan and the 
USSR have operated throughout the 
eastern Bering Sea, around the Aleu- 
tian Islands, in the Gulf of Alaska, and 
off the States of Washington, Oregon, 
and California, these areas have been 
of different relative importance to each 
nation. Over 90 percent of Japan’s 
harvest of bottomfish has been from 
the Bering Sea compared to about half 
of the Soviet harvest. The Gulf of 
Alaska and grounds off Washington, 
Oregon, and California, therefore, 
have been of greater relative impor- 
tance to the USSR than to Japan. This 
was particularly true in the early and 
mid-1960’s when the USSR carried out 
a very large fishery in the Gulf of 
Alaska for Pacific ocean perch, Sebas- 
tes alutus. The great decline in 
abundance of Pacific ocean perch in the 
Gulf of Alaska, which resulted from 
excessive catches, led the Soviets to 
direct much of their fishing effort to 
other species and to other areas. 
Fishing grounds around the Aleutian 
Islands have contributed only a minor 
part of the Soviet and Japanese total 
harvest but have been relatively more 
important to the Soviets than to the 
Japanese. 


Catches by the USSR during 1959-75 
are shown in Table 3. They have been 
derived from various sources. As a 
consequence of the lack of any official 
statistics on Soviet fisheries for the 
years prior to 1964 and the gross 
nature of those provided for 1964-66, it 
was necessary to estimate catches for 
1959-66. For years after 1966 the 
catches are as provided by the USSR to 
the United States under terms of 
bilateral agreements, except in some 
instances where it was possible to 


provide more accurate figures from 
direct observations by NMFS person- 
nel or from other sources. 


Bering Sea In 1959, the USSR 
initiated winter fisheries for both 
flounder and herring in the eastern 
Bering Sea. Both fisheries were at 
least in partial response to declining 
catches in the Soviet Far East. The 
herring fishery is carried out on the 
outer continental shelf northwest of 
the Pribilof Islands to beyond St. 
Matthew Island in some years. Largest 
production of herring by the Soviets 
was attained in 1962-64, when annual 
catches of from 150,000 to at least 
175,000 metric tons were taken by 
100-150 side trawlers. Production of 
herring during 1965-67 was much less 
and in 1968-72 averaged about 60,000 
metric tons annually, with large fluc- 
tuations occurring from year to year. 
The Soviet catch of herring was limited 
to 30,000 metric tons in 1975 and 1976 
under terms of a bilateral agreement 
with the United States. 

A traditional Soviet fishery for 
flounder has occurred on the Bristol 
Bay flats of the southeastern Bering 
Sea. The combined catches of yellowfin 
sole, Limanda aspera, by Japan and 
the USSR is thought to have reached a 
peak of about 600,000 metric tons in 
1961. Thereafter, the combined catch 
of yellowfin sole by the USSR and 
Japan dropped to around 100,000 
metric tons, recovered to about 200,000 
metric tons in 1969-70, then fell to only 
about 30,000 metric tons in 1972-73. In 
1973 the Soviets practically abandoned 
their winter fishery for yellowfin sole 
in the eastern Bering Sea and diverted 
much of their flounder fleet to grounds 
near Kodiak Island in the Gulf of 
Alaska. The catch of yellowfin sole 
reported as having been taken by the 
USSR from the eastern Bering Sea 
during the 1972-73 winter fishery was 
only 4,500 metric tons. In 1974 and 
1975 the total catches of all species of 
flounders combined were 39,000 and 
50,000 metric tons, respectively. Most 
were arrowtooth flounder (turbot), 
Atheresthes stomias, and Greenland 
turbot, Reinhardtius hippoglossoides, 
neither of which were catch targets in 
earlier years when yellowfin sole was 
abundant. Pacific halibut, Hippoglos- 
sus stenolepis, is reported not to be a 
target of Soviet fisheries; incidental 
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catches of 123 and 190 metric tons of Table 3.—Catches in metric tons by the USSR of bottomfish and herring from the eastern 
pps Z ° Bering Sea and Aleutian Islands areas combined and from the Northeast Pacific area, 1959-75. 
Pacific halibut were reported as having 


been caught in 1974 and 1975, respec- Eastern Bering Sea 


tively. Year and _ _and Northeast 
type of fish Aleutian Islands Pacific’ 





Declining production from its tradi- 
tional herring and flounder fisheries — 
led the USSR to seek other species in Herring 
the eastern Bering Sea as well as to a 
send parts of its fleet to fishing 
grounds outside the Bering Sea. Within be a 9 
the Bering Sea, the most significant Flatfish 
recent event has been the entry of the ge ey 
USSR into the fishery for Alaska 

i polis, west he ; 1961 

pollock which, since its inception, has Herring 
been dominated by Japan. The first xcs 
catch of pollock reported by the USSR Total 
from the eastern Bering Sea was in 1962 
1969 when 27,000 metric tons were Herring 
taken. The Soviet fishery for pollock acl 
thereafter assumed increasing impor- Total 
tance, exceeding 300,000 metric tons in 1963 
1974. By agreement with the United aa, 
States, the Soviet catch of pollock will Rockfish 
not exceed 210,000 metric tons in 1975 — 
and 1976. 1964 

Other bottomfish which have been poset 
sought by the Soviets include Pacific ot 
ocean perch, sablefish (blackcod), 
Anoplopoma fimbria, Pacific cod, Ga- ee 
dus macrocephalus, and grenadiers Flatfish 
(rattails), Coryphaenoides sp. The ie oh 
fishery for grenadiers is a recent devel- 
ment in deeper waters than those in pe 
which the other species of bottomfish Flatfish 


Rockfish 
are found. Pacific hake 


Total 
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Aleutian Islands Area Since its in- 1967 


ception in the early 1960’s, the main Herring 
target of the Soviet fishery in the ewe 


Aleutian Islands area has been Pacific Pacific hake 
. Sablefish 
ocean perch. The Soviet catch of rock- Other species 


fish (mainly Pacific ocean perch) was Total 
over 60,000 metric tons in 1965, a level 1968 


which was never attained after that. ono 


The catch of rockfish fell to 3,017 tons Rockfish 
in 1973 and 824 tons in 1974; but it was ae ” 
reported to have increased in 1975 to Other species 
11,877 tons. The catch in 1975 was just bes: 
under the 12,000-ton limit agreed to 1969 
with the United States. ae 

As the abundance of rockfish de- Rockfish 
clined, there was some diversion to an Sa 
other species, such as Alaska pollock, Alaska pollock 
Atka mackerel, Hexagrammidae, and 6 
grenadiers. However, switching to 


other target species was not sufficient be 

to maintain the total catch at former Flatfish 
levels. In 1978 the combined catch of all tee 
species from around the Aleutian Sablefish 
Islands fell to an all-time low of only One ie 
17,012 metric tons. There was some Total 
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Table 3.—Continued. 





Eastern Bering Sea 
Year and and 
type of fish Aleutian Islands 


Northeast 
Pacific’ 





1971 
Herring 
Flatfish 
Rockfish 
Pacific hake 
Sablefish 
Alaska pollock 
Other species 
Total 


| xBB 
388 


Bo Bes 


388 38888 


1972 
Herring 
Flatfish 
Rockfish 
Pacific hake 
Sablefish 
Alaska pollock 
Other species 
Total 


o88 BBS, Ree 
888 3888 


1973 
Herring 
Flatfish 
Rockfish 
Pacific hake 
Sablefish 
Alaska pollock 
Other species 
Total 


oS 


eB 
88 3838 


1974 
Herring 
Flatfish 
Rockfish 
Pacific hake 
Sablefish 
Alaska pollock 
Other species 
Total 


888 
8 


1975 
Herring 
Flatfish 
Rockfish 
Pacific hake 
Sablefish 
Alaska pollock 
Other species 
Total 
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2,000 
17,000 
159,000 
trace 
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33,000 
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3,000 
13,000 
154,000 
38,000 
31,000 
239,000 
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‘During the period 1967-75 approximately 10 percent of the total landings from the nonneast 
Pacific area were from off Canada; the remaining 90 percent was from off the United States. 
Sources: Chitwood (1969) and Forrester, Beardsley, and Takahashi (in press) for 1959-66 data. 
Later data is from statistics provided by the USSR under terms of bilateral agreements with the 
United States, with some changes based on observations by NMFS personnel. 


recovery of the catch in 1974 and 1975, 
but only because of an increasing 
diversion to pollock as a target species. 


Northeast Pacific (Gulf of Alaska to 
California) Pacific ocean perch was 
the target of the Soviet fishery in the 
Gulf of Alaska until the abundance was 
reduced to where it was necessary to 
seek other species. Both the USSR and 
Japan contributed to the great reduc- 
tion in abundance of Pacific ocean 
perch, although the larger Soviet 
catches in the early years of the fishery 
set the stage for the subsequent 
declines. Indicative of the depletion of 
the Pacific ocean perch resource are 
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the following average, annual catches 
of rockfish by the Soviets from the 
northeast Pacific (mostly Gulf of Alas- 
ka): 242,000 metric tons in 1964-66; 
68,000 tons in 1967-69; 21,000 tons in 
1970-72; and 15,000 tons in 1973-75. 
The catch of rockfish in the northeast 
Pacific was limited to 12,500 tons in 
1975 and 1976 by agreement with the 
United States. 

As the catches of Pacific ocean perch 
declined, the Soviets began to seek 
other species in the Gulf of Alaska such 
as Pacific cod, sablefish, Atka mack- 
erel, flounders, and grenadiers. Start- 
ing about 1972, Alaska pollock became 
a target of the Soviet fishery in the 


Gulf of Alaska and catches of that 
species exceeded 30,000 metric tons in 
1974 and 1975. By agreement with the 
United States, the Soviet catch of 
pollock will not exceed 40,000 metric 
tons in 1975 and 1976. 

The launching of a new Soviet 
fishery for Pacific hake off Washington 
and Oregon in 1966 largely was to 
compensate for the reduced abundance 
of Pacific ocean perch in the Gulf of 
Alaska. Initially, Pacific ocean perch 
was a secondary target in the Soviet 
fishery for hake. This led to the deple- 
tion of stocks of Pacific ocean perch on 
some grounds traditionally fished by 
U.S. trawlers and the demise of a local 
fishery of considerable importance to 
Oregon trawlers. Since 1971, the 
Soviet catch of Pacific hake has been 
limited by agreement with the United 
States to 150,000 metric tons per year, 
the amount believed by U.S. scientists 
to be the maximum sustainable yield. 
The recent commencement of fishing 
for Pacific hake by other nations, 
particularly Poland, which reported its 
catch to be 57,000 tons in 1975, has 
resulted in the all-nation harvest ex- 
ceeding by a substantial amount what 
the hake resource is believed to be 
capable of sustaining. 


IMPACT ON U.S. FISHERIES 


The kinds of impacts have been much 
the same from the distant-water fleets 
of the several nations participating in 
fisheries off the Pacific coast of the 
United States. The most obvious im- 
pacts have been the preemption of 
fishing grounds and the destruction of 
fishing gear employed by U.S. fisher- 
men. A series of bilateral fisheries 
agreements has been the major factor 
in minimizing the number and severity 
of conflicts over fisheries between the 
United States, the USSR, and certain 
other distant-water fishing nations. 
Under terms of these agreements the 
other nations have refrained from 
fishing in some areas of special interest 
to the United States in exchange for 
concessions to fish and transfer cargoes 
at several places within the United 
States’ 12-mile fisheries zone. 

In recent years, the agreements with 
the USSR, Japan, and Poland have in- 
cluded quotas on the catches of some 
species and provisions not to target on 
other species of particular concern to 
the United States. The agreement with 
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South Korea does not contain catch 
quota provisions and prohibits only the 
taking of Pacific halibut among the 
several species of bottomfish of con- 
cern to U.S. fishermen. The United 
States has not signed any official 
agreements with the Democratic Re- 
public of Germany (East Germany), 
Bulgaria, or the Federal Republic of 
Germany (West Germany), none of 
whom have yet mounted large-scale 
fishing operations off the Pacific or 
Bering Sea coasts of the United States. 
A special feature of tiie agreement 
with the USSR has been the establish- 
ment of a board to facilitate the settle- 
ment of monetary claims arising from 
the destruction of fishing gear or the 
interference with fishing operations. 

Less obvious than the above-men- 
tioned impacts have been those arising 
from overfishing. For lack of adequate 
statistics on catches and fishing effort, 
it has been particularly difficult to 
assess the effects of Soviet operations 
on stocks of fish. This situation has 
been aggravated by the pulse nature of 
the Soviet fisheries, which has tended 
to generate massive fishing effort on 
localized stocks and thereby rapidly 
reduce their abundance. United States 
investigators often have not been 
aware that this process was occurring 
until after the Soviet vessels had 
abandoned their operations to move on 
to other stocks, species, or fishing 
grounds. This was the typical situation 
for Soviet, as well as Japanese opera- 
tions, until recent years when safe- 
guards in the nature of quotas on the 
catches of some species and provisions 
not to target on other species were in- 
corporated into the bilateral agree- 
ments. 

Another kind of impact has been the 
reduction of stocks by foreign fleets to 
levels at which U.S. fishermen cannot 
afford to fish. Such levels often have 
been reached before biological deple- 
tion occurred. An example is in the 
eastern Bering Sea, where, among the 
many species of bottomfish present, 
only Pacific halibut is sought by U.S. 
fishermen. There are many reasons for 
this anomalous situation, including 
distance from U.S. markets and pro- 
cessing plants, but a contributing 
factor has been that foreign fishing, 
particularly by Japan and the USSR, 
has reduced stock densities of many 


desirable species to the level where 
they no longer are capable of yielding 
catch rates at which U.S. fishermen 
can afford to fish. The early foreign 
fisheries operated at high catch rates 
as a result of fishing on previously 
unutilized stocks. The effect of these 
high catch rates was to subsidize some 
of the costs required to develop the 
harvesting and processing technology 
for utilizing the resources. The U.S. 
fishing industry will not have the same 
advantage unless foreign fishing is 
reduced or stopped for a period of 
several years to allow the stocks to 
rebuild to higher levels of abundance. 

Since the Soviet fleets are operated 
by the State and are not governed by 
the same economic considerations as 
U.S. vessels, it is clear they could pre- 
empt the fishing grounds if it was 
judged to be worthwhile to do so for 
strategic or political reasons. While 
this is possible in theory, there are no 
documented instances where it has 
occurred in relation to U.S. fishermen 
or to those fishermen of other nations 
operating off the Pacific or Bering Sea 
coasts of the United States. 

To a greater degree than Japan, the 
Soviets have mounted large trawl 
fisheries for bottomfish in the Gulf of 
Alaska and off Washington, Oregon, 
and California where there is greater 
opportunity for impacting on estab- 
lished U.S. fisheries. Although con- 
frontations have occurred between 
United States and Soviet fishermen, 
particularly in the years immediately 
after the arrival of the Soviet fleets, 
they have been fewer than perhaps 
most people expected. This can be 
partially attributed to the different 
character of the U.S. and Soviet fisher- 
ies in that they tend to seek different 
species off Washington, Oregon, and 
California and, as yet, there is no large 
U.S. trawl fishery for bottomfish off 
Alaska. 

On the other hand, incidental as well 
as some intentional catches of Pacific 
ocean perch by the large Soviet hake 
fleet has so reduced their abundance 
that U.S. trawlers no longer find it 
profitable to fish for Pacific ocean 
perch on certain grounds off Oregon 
and Washington. A similar situation 
occurs as regards the impact of foreign 
fisheries, particularly those of Japan 
and the USSR, on the United States 


and Canadian setline fishery for Pacific 
halibut in the Bering Sea and Gulf of 
Alaska. Foreign catches of halibut, 
particularly incidental catches of small 
and immature halibut, have contrib- 
uted to a decline in the abundance of 
fish available to setline gear. This has 
necessitated a great reduction in the 
catch quotas allocated to United States 
and Canadian fishermen to halt the 
decline and hopefully to rebuild this 
valuable resource. 

Contributing to the fewer conflicts 
than expected with U.S. fishermen has 
been the way the USSR closely directs 
and monitors the activities of its fish- 
ermen. Each flotilla of fishing and 
support vessels is directed by a Fleet 
Commander who considers not only the 
Soviet production targets but also the 
need to comply with US-USSR bilateral 
agreements, including the minimizing 
of conflicts with United States fisher- 
men. Compliance of Soviet fishermen 
with bilateral agreements and with the 
Fleet Commander’s decisions is moni- 
tored by a higher degree of Soviet 
patrol activity than by Japan and 
probably any other nation seeking 
bottomfish off the Pacific and Bering 
Sea coasts of the United States. A 
reflection of this control has been that 
fewer Soviet vessels in relation to the 
total number employed have been ap- 
prehended by the United States in 
violation of its fisheries zone than has 
been the case for Japan, South Korea, 
and Taiwan. For example, a large 
Soviet fleet has fished for Pacific hake 
off the Pacific Northwest and California 
every year since 1966; yet, no Soviet 
vessels have been apprehended there 
in violation of the contiguous fishing 
zone of the United States. 


THE FUTURE OF 
SOVIET FISHERIES 


Predictions for the future should con- 
sider past performance, and the per- 
formance of the Soviet fishing industry 
has been most impressive. Within the 
two decades following 1946, the USSR 
had rebuilt its fishing fleets, ports, 
harbors, and other facilities which had 
suffered great war-time damages. A 
whole new deep-sea fishing tradition, 
was developed and Soviet fishing fleets 
ploughed the world’s seas. By 1967, the 
USSR had become the world’s third 
largest fish-producing nation, being 
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surpassed only by Peru and Japan. 
With the collapse of its anchovetta 
fishery, Peru fell from first to third 
place in 1972 and the USSR has since 
maintained second place behind Japan. 

The USSR has aggressively sought 
to improve its fishery technology and 
to bring latent fishery resources into 
production. Efforts are continually 
underway to improve fishing tactics 
and gear and to develop new concepts 
for harvesting fish. Examples of past 
Soviet successes include the upgrading 
of both their Atlantic and Pacific fleets 
by outfitting them with new mid-water 
trawling capabilities. This was carried 
out rapidly and has improved the 
efficiency of harvesting many species 
as well as made it possible to begin 
harvesting species which were capable 
of avoiding the trawls previously 
available. The Soviets, along with the 
Japanese, have pioneered the develop- 
ment of an entirely new fishery for 
Antarctic krill, a small, shrimp-like 
animal capable perhaps of yielding 
catches as large or larger than the 
current world fish harvest. 

Several factors mitigate against the 
further expansion of Soviet fisheries 
despite the importance attached to 
such expansion by the USSR. These 
factors apply to the distant-water 
fisheries of other nations as well as to 
those of the USSR. Many traditional 
fishery resources have been depleted 
by intensive international fisheries and 
this has resulted in declining harvests. 
International competition for resources 
has increased as many nations built up 
their distant-water fleets and as other 
nations launched new distant-water 
fisheries. Besides contributing to over- 
fishing and reduced yields, this has 
meant that the harvests have had to be 
divided among more nations, with less 
for each. In addition, the unilateral 
extension of fishery zones by many 
nations has closed or reduced access to 
many important fishing grounds, and it 
is likely that international consensus 
will soon be reached for a worldwide 
extension of fishing limits by coastal 
nations to 200 miles from shore. 

To date, Soviet planners appear to 
be relatively unimpressed by the 
worldwide signs which argue for 
caution in further expansion of fishing 
fleets. Some 900 new fishing vessels 
and 70 refrigerator transports were 
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added to the Soviet fleet during the 
recently completed Ninth Five-Year 
Plan (1971-75). Capital investments for 
vessel construction during the next 
Five-Year Plan (1976-80) will be less, 
with a change in emphasis to smaller 
vessels for coastal fisheries and more 
automation aboard processing vessels. 
On the other hand, it was recently 
announced that the USSR had placed 
the most valuable single order (US$250 
million) in the history of the Polish 
shipbuilding industry to construct 11 
fish factoryships of a new design for 
delivery from 1978 through 1980. 
These factoryships will be 178 meters 
in length and have a potential for pro- 
cessing daily 100 tons of whole fish into 
frozen products, salting at least 150 
tons of fish, canning 20 tons, and 
producing 100 tons of fish meal. Five 
other factoryships of a new and larger 
class, Piatidesiatiletie, will be built in 
Leningrad. They are 197 meters in 
length, with a crew of 500 and designed 
to operate with a fleet of catcher 
vessels in the development of under- 
utilized species. Dozens of large refrig- 
erator transports of a new class, Piat- 
desiat Let, are planned for construction 
which reportedly will last through 
1990. These refrigerator transports are 
172 meters in length and have a 
storage capacity of 16,200 metric tons. 
Tests are also proceeding with new 
classes of supertrawlers to further 
increase or modernize the Soviet 
distant-water fleet of catcher vessels. 
Among the supertrawlers is the Gori- 
zont class of factory stern trawlers 
which are 113 meters in length, 5,500 
gross tons, 7,000 horsepower, and can 
produce up to 90 metric tons of frozen 
fish per day and store 2,000 metric tons 
in freezer holds. Another class of 
supertrawler is the Meridian, which is 
designed to replace the smaller Maia- 
kovskit class BMRT factory stern 
trawlers. Meridian class vessels are 
103 meters in length, 4,000 gross tons, 
6,000 horsepower, and can produce up 
to 60 metric tons of frozen fish daily 
(double the Maiakovskii class) and 
store 1,500 tons (1.7 times the Maia- 
kovskii class). The Meridian class has 
been ordered into serial production at 
Black Sea shipyards in the USSR. 
The ambitious shipbuilding program 
by the USSR seems inimical to trends 
on the world fisheries scene. It is dif- 


ficult to determine, however, how 
much of it is to further increase 
distant-water fishing capabilities, to 
replace outmoded vessels, or merely to 
subsidize shipyards in the Communist- 
bloc nations. 

The future course of the Soviet 
fisheries off the Pacific coast of the 
United States will be influenced by 
many of the same factors influencing 
the fisheries of all nations which plan to 
fish there. Most important will be the 
implementation by the United States of 
a 200-mile fisheries zone on 1 March 
1977. It seems probable that the USSR 
will recognize this unilateral action by 
the United States, if not officially at 
first, at least on an interim de-facto 
basis. 

All foreign nations which fish after 1 
March 1977 within 200 miles of the 
United States coast will be required to 
conform with certain requirements. 
These requirements include abiding by 
terms of Fisheries Management Plans 
to be developed by Regional Councils, 
which presumably will establish limits 
on the catches by foreign nations and 
will require that they obtain permits 
for their vessels; provide the United 
States with timely reports on their 
catches and other aspects of the fishing 
operations; and reimburse the United 
States for their fair share in the costs 
incurred for research, management, 
and enforcement. The initial effect on 
the USSR and other nations fishing 
within 200 miles of the U.S. coast will 
be to increase their operating costs and 
to reduce their catches of some 
presently overfished species and 
catches of some species which the 
United States is capable of utilizing. 
The USSR, in particular, will have to 
revise its reporting system to provide 
the United States with more detailed 
statistics on its fishing operations than 
it has in the past. Such reports, along 
with those from other nations, will be 
subject to verification by U.S. observ- 
ers aboard the foreign vessels and by 
other means. 

The subsidized and State-controlled 
nature of its fisheries seemingly should 
be an advantage to the USSR under 
extended jurisdiction, compared to 
Japan and other non-Communist na- 
tions. For example, the additional costs 
incurred could be absorbed by simply 
increasing the price of fish to the 
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Soviet consumer or might be justified 
solely on the basis of keeping people 
employed. As remarked earlier, the 
Soviet fisheries have been less efficient 
than those of at least Japan. Contrib- 
uting to this situation has been that 
more people are employel by the 
Soviets on catcher and support vessels 
and they use more catcher and support 
vessels to obtain a given catch. Thus, it 
should be easier for the Soviets than 
the Japanese to increase productivity 
and thereby absorb the additional 
costs. 

The above features of Soviet fish- 
eries have important implications to 
the United States under extended 
jurisdiction. A benefit should be the 
ability to comply closely with United 
States requirements since the actions 
of Soviet fishermen are closely watched 
and controlled by the Fleet Command- 
ers who carry out the orders of the 
State. Another benefit could be the 
cooperative use by United States and 
Soviet investigators of some of the 
many vessels in the Soviet fleet to 
carry out research on species and 
stocks of particular concern to the 
United States. 

The relatively low efficiency of the 
Soviet fisheries poses important policy 
questions for the United States. Should 
the number of Soviet vessels to be 
issued permits be based on past per- 
formance or some “productivity norm” 
which is more comparable to that of, 
say, Japan? If past performance is the 
criterion, or no criterion is used, there 
will be considerably more Soviet 
vessels employed to take their assigned 
catch quota than would be employed by 
Japan to harvest the same quota. This 
could mean greater enforcement costs 


to the U.S. Government and the poten- 
tial for more conflicts with U.S. fisher- 
men than would be the case for another 
nation whose operations were more 
efficient. 

As remarked earlier, a characteristic 
of the USSR has been the aggressive 
way it has developed new fishing tech- 
nology and sought previously unex- 
ploited species. We can perhaps expect 
this policy to be intensified under ex- 
tended jurisdiction as the Soviets seek 
to bring into production latent re- 
sources which are of no or low current 
interest to the United States. Included 
may be pelagic and deepwater fishes 
within 200 miles of the U.S. coast as 
well as high-seas pelagic forms such as 
lanternfishes, squids, and others which 
may occur in fishable aggregations 
over 200 miles from shore. 

Along with Japan and other distant- 
water fishing nations, the USSR has 
been increasingly seeking joint fishing 
ventures with coastal nations. Joint 
ventures are particularly being sought 
with nations who already have or are 
expected to soon extend their zone of 
fisheries jurisdiction. Such ventures 
are a means of insuring a supply of fish 
for the homeland, keeping people and 
vessels employed and, if allowed to sell 
part of the catches to the coastal 
nations, of obtaining foreign currency. 
Proposals from the USSR for various 
kinds of joint ventures can be expected 
as a consequence of the United States 
extending its zone of fisheries juris- 
diction. In making such proposals, the 
USSR would be well served by its large 
fleet of factoryships and refrigerator 
transports which could be offered to 
receive and process fish caught by U.S. 
fishermen. Such offers might be view- 


ed by some as being particularly 
attractive on grounds, such as in the 
eastern Bering Sea, which are remote 
from U.S. facilities for processing 
bottomfish, but where a fleet of 
modern U.S. crab vessels operate and 
could readily convert to trawling. 
Similar proposals can be expected to be 
made by other nations, such as Japan. 

Ultimately, the emphasis placed by 
the USSR on distant-water fisheries as 
well as on its own coastal fisheries will 
depend upon their productivity in rela- 
tion to that of agriculture, the other 
major source of animal protein. In 
terms of output of animal protein per 
given expenditure of manpower, fish- 
eries, until now, have been consider- 
ably more productive than agriculture 
within the USSR. Also favoring the 
past promotion of fisheries is that most 
agricultural products are produced by 
collective farms, which are more diffi- 
cult to manage than distant-water 
fisheries. Until this situation changes, 
and until the costly investments which 
have been made and are still being 
made by the USSR in its high-seas 
fishing fleets have been amortized or 
rationalized, we can expect a continued 
presence of Soviet fishing vessels off 
the Pacific coast of the United States. 
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The Evolution of Fisheries Management Philosophy 


LARRY A. NIELSEN 


ABSTRACT—The attitudes governing the management of fishery resources 
have evolved in important ways during the past 125 years. In 1850, the concept 
of inexhaustibility stood firmly entrenched, buttressed by tradition, history, the 
rights of freedom, an untested logic, and Thomas Henry Huxley. The increased 
fishery exploitation wrought by population increases and technological advances 
so depleted the stocks of valuable fish that by 1900 the concept of inexhausti- 
bility was forced into submission. The logic of exhaustibility arose in response, 
and the simultaneous search for biological information and simple management 
solutions produced a predominant interest in maximizing the physical yield from 
aquatic environments. The undercurrent of nonbiological forces grew steadily as 
biologically oriented management failed to produce satisfactory benefits from 
fisheries resources. The emergence of numerous other criteria relevant to 
management has fostered the realization that the goal of fisheries management 
is to optimize society's total benefit from the use of natural resources. 


The profession of fishing is among 
the world’s oldest; the profession of 
fisheries management, however, still 
labors in adolescence. Concern for the 
management of fisheries has emerged 
basically since 1850 and the ideas em- 
‘bodied in fisheries management have 
evolved greatly between 1850 and the 
present. Fisheries professionals cur- 
rently praise the notion of “optimum 
sustains le yield” as a desirable objec- 
tive for fisheries resource manage- 
ment. They contend that this viewpoint 
represents a major development in 
management philosophy. My intention 
in this paper is to provide a brief 
historical survey of the evolution of 
fisheries management philosophy since 
approximately 1850, tracing the factors 
which have led to the optimum sustain- 
able yield philosophy. I have relied 
almost exclusively upon literature con- 
cerning the British Isles and the United 
States, since that information is most 
readily accessible and provides a sub- 
stantially continuous record. 


THE DEBATE OVER 
INEXHAUSTIBILITY 


Before approximately 1850, the fish- 
eries of the oceans and large inland 
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lakes were generally considered inex- 
haustible (MacKenzie, 1860; Whitaker, 
1892). Fisheries had been pursued near 
the shores of oceans and lakes for 
centuries, and the mysterious waters 
seldom failed to supply the resources 
which were sought. This supposed in- 
finity of fishes was one of two facts 
considered important when Hugo Gro- 
tius founded the principle of “freedom 
of the seas” in 1608 (Christy and Scott, 
1965). On the one hand, establishing 
boundaries on the high seas and enforc- 
ing those boundaries was a formidable 
task. On the other hand, if fishes and 
other resources could be harvested 
without limit, as seemed reasonable at 
the time, maintaining exclusive rights 
to oceanic resources was unnecessary. 

It is relevant, however, to note that 
not all fisheries were considered inex- 
haustible. The reality of depleted 
fisheries in small bodies of water, such 
as rivers and smaller lakes, had long 
been recognized. Restrictive regula- 
tions existed in the British Isles since 
at least 1278 (Graham, 1956) and were 
enacted in North America not long 
after the landing of the Pilgrims (Idyll, 
1966). Human intervention had become 
an obviously great force in some 


fisheries, such as in the rivers of the 
St. Lawrence basin where destructive 
fishing and dams which spanned the 
entire breadth of rivers caused de- 
clining salmon fisheries (Nettle, 1857). 
These obstructions permitted the cap- 
ture of all fish or prohibited the migra- 
tion of fish to spawning grounds. The 
supposed difference between oceanic 
and inland fisheries is further illustrat- 
ed by the opinions of Thomas Henry 
Huxley, one of the most eminent scien- 
tists and most influential commentators 
on fisheries during the later nineteenth 
century. Huxley, while espousing the 
effective inexhaustibility of oceanic 
resources in 1860, testified that exces- 
sive fishing and poaching had depleted 
the salmon fisheries in Scottish rivers 
(Great Britain, 1860). 

The first to question the inexhaust- 
ibility of coastal fisheries were British 
fishermen, who frequently complained 
of depleted fisheries before 1850 (John- 
stone, 1905). The complaints were 
usually accompanied by accusations 
that competing types of fishing gear 
caused the alleged depletions. A new 
technique called “trawling” was the 
most popular scapegoat and various 
politically-oriented restrictions on 
trawling and other methods were 
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enacted before 1850 in both the British 
Isles and the United States. 

The dissatisfaction of British fisher- 
men intensified, and precipitated the 
appointment of various Royal Commis- 
sions to more fully investigate the 
status of fisheries. The most influential 
was the commission of 1863, comprised 
of James Caird, G. Shaw-Lefevre, and 
Thomas Huxley. The commission heard 
testimony of 3 years and produced a 
1,588-page report which verified the 
traditional view of inexhaustibility 
(Great Britain, 1866). The commission 
cited the following reasons as the basis 
for their conclusions. The oceans were 
enormous, almost beyond comprehen- 
sion, and since the small regions then 
under exploitation were very produc- 
tive, the reservoir of unexploited areas 
of supposedly equal productivity 
promised an effectively infinite supply 
of fish. The natural predators of fish 
were so numerous and the human 
harvest was so small in comparison 
that fishing was an insignificant cause 
of mortality and could never alter 
population sizes. Fish, moreover, were 
known to be enormously fecund, such 
that the harvest of even large numbers 
of fish could be offset by the egg 
production of only one female. Concern 
about maintaining a large broodstock 
was, therefore, unnecessary. The com- 
mission’s analysis of catch statistics, 
extracted from railway shipping re- 
cords, revealed that total supplies of 
fish were actually increasing, not de- 
creasing, and they reasoned that stable 
prices indicated no depletion of the 
stocks. This commission, along with 
most others, emphasized total catch, 
and discounted as biased the testimony 
by fishermen that their individual 
catches (the catch per unit of effort, 
CPUE) were declining. Since fisher- 
men could operate wherever they 
wished, a decreased supply of fish in 
one area would merely cause a change 
in fishing grounds. Thus profitability of 
fishing. would prevail, and depleted 
local stocks would recuperate natural- 
ly, without regulatory interference 
(McIntosh, 1899). 

The belief in inexhaustibility was 
also desirable from a practical view- 
point. If governments admitted that 
fisheries had been or could be depleted, 
avoiding that depletion would necessi- 
tate restrictions on fisheries, and 
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restrictions were undesirable. Fishing 
was a complex industry in which the 
same stocks were exploited by fisher- 
men from many nations using many 
techniques. Effective regulations 
would confront the complex problems 
of fairness and political reality; it was 
more expedient to avoid regulations al- 
together. Most importantly, regula- 
tions infringed upon personal liberty, 
and without strong evidence that 
regulations would help, rather than 
hurt, the fishermen, acts to limit their 
personal freedom were considered 
crimes against humanity. This attitude 
was aptly summarized in the report of 
an earlier commission, of which Huxley 
was also a member, assigned to 
investigate the atrocities of the herring 
trawl: 


“Under such circumstances, the 
herring fishery should not be tram- 
elled with repressive Acts, calcu- 
lated only to protect class interests, 
and to disturb in an unknown and 
possibly injurious manner the bal- 
ance existing between the conserva- 
tive and destructive agencies at 
work upon the herring.If legislation 
could regulate the appetities of cod, 
conger, and porpoise, it might be 
useful to pass laws nian them; 
but to prevent fishermen from 
catching their poor one or two per 
cent. of herring in any way they 
please, when the other ninety-eight 
per cent., subject to destructive 
agencies, are poached in all sorts of 
unrecognize iscine methods, 
seems a wasteful employment of the 
force of law.” (Great Britain, 1863.) 


The British Parliament accepted the 
opinions of the 1863 commission and, in 
1868, abolished all regulations regard- 
ing the capture and sale of marine 
fishes. This action set two standards 
which characterized future fisheries 
management policies. First, the idea 
that regulation of fisheries was both 
unnecessary and impractical became 
the cornerstone for the decades of 
laissez-faire management which follow- 
ed. Second, the importance attached to 
the personal liberty of fishermen 
became an obstacle which has inhibited 
changes in the management of the 
fishery industry. 

Despite the apparent conclusiveness 
of the 1863 commission, the debate 
over the depletion of fisheries had 
hardly begun. Concern in Russia pre- 
cipitated a series of official expeditions 


which investigated the condition of 
fisheries throughout the country. A 
major expedition to the Barents Sea in 
1851 confirmed that fisheries for cod 
and other species had deteriorated and 
required regulation (Borisov, 1960). 
The German government established 
the Kiel Kommission in 1870 as a scien- 
tific organization to study all aspects of 
the marine environment which related 
to fisheries. In 1871, the U.S. Congress 
inaugurated the U.S. Commission of 
Fish and Fisheries, which was designed 
to “prosecute investigations on the 
subject (of the diminution of valuable 
fishes) with the view to ascertaining 
whether any and what diminution in 
the number of the food-fishes of the 
coast and the lakes of the United States 
had taken place; . . .” (Goode, 1886). 
Popular accounts of British fisheries 
continued to expound the reduced 
catches per unit of effort (Fig. 1; Bert- 
ram, 1873). Responding to continued 
clashes among fishermen in the North 
Sea, the British Parliament called 
another commission in 1878. The 
commissioners used the same logic and 
data which had convinced Huxley, 
however, and echoed earlier conclu- 
sions of inexhaustibility. 

The debate congealed at an Inter- 
national Fisheries Exhibition held in 
London in 1883. An impressive audi- 
ence attended, and the 15 volumes of 
official literature attest to the contem- 
porary influence of the proceedings 
(London. International Fisheries Exhi- 
bition, 1884). In his inaugural address, 
Thomas Huxley espoused the tradi- 
tional view of laissez-faire and empha- 
sized the injustice of regulations which 
were inflicted without proven need or 
benefit. Other British contributors 
concurred with Huxley’s position, as 
did G. B. Goode, head of the U.S. Fish 
Commission. Moreover, the United 
States proclaimed its intention to avoid 
any need for future restrictions by 
using artificial propagation to assure 
infinite fish stocks. 

The harbingers of exhaustibility 
were also well represented and vigor- 
ously rebutted the established view- 
point with the following arguments. If 
fisheries were indeed inexhaustible, 
what was the need for artificial propa- 
gation? The enormous fecundity of 
fishes provided no vast excess of 
spawn, but was nature’s way of 
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1818-1845. The drift of 
nets per boat contained 
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During the ro years 
1841-50 the average 
catch per boat was 
112 crans. 


1857-1863. The drift of 
nets per boat contained 
16,800 square yards. 
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Figure 1.— The declining abundance of herring in Scottish coastal waters is illustrated by the 
decreasing catch per effort of Scottish gillnet fishermen, 1818-63. Reprinted from Bertram 


(1873). 


assuring the production of just two 
more adults in the face of natural 
mortality. The fishing gears which 
destroyed these supposedly extra im- 
mature fish, therefore, were not in- 
nocuous, and the capture of fish before 
they had spawned and contributed to 
future populations was illogical. The 
fact of localized depletion was real, as 
evidenced by reduced catch per unit of 
fishing effort. The refusal of govern- 
ments to react to such depletion caused 
a change in fishing grounds that 
reduced the welfare of fishermen by 
increasing the costs and dangers of 
fishing. The debate was lively, and 
despite the aura of Huxley’s presence, 
the exhibition represented a victory for 
the proponents of exhaustibility (Gra- 
ham, 1943). 

Changes in the technology of the 
fishing industry and consequent 
changes in attitudes toward fisheries 
resources began to accelerate during 
this period. The supposedly infinite 
Great Lakes fisheries became imperiled 
by the employment of pound nets after 
1850 and by freezing processes after 
1868, which changed local fisheries into 
a rapidly expanding industry (Whit- 
aker, 1892). Another British commis- 
sion met in 1883, and this time 
acknowledged in a very limited way 
the decline of some fisheries (interest- 
ingly, Huxley was also a member of 
this commission, but ill health prevent- 
ed his participation). Between 1885 and 
1900, the coastal fisheries of the North 
Atlantic were revolutionized by the 
otter trawl and the widespread use of 
steam for power (Johnstone, 1905). 
North Sea fisheries had so obviously 
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deteriorated that an organization of 
commercial fishermen voluntarily 
closed certain grounds between 1890 
and 1892. Despite dramatic increases 
in the effectiveness of the British 
trawling fleet, the total annual catches 


increased little, if at all (Fig. 2; John- 
stone, 1905). 

A British Select Committee fully 
acknowledged the reality of depletion 
in 1893. The committee blamed the de- 
clining catches on the destruction of 
immature fish and urged action to 
prohibit the sale of fish below specific 
sizes. Their recommendations, how- 
ever, fell of deaf ears in Parliament and 
produced no action. Nevertheless, the 
position of the 1893 Select Committee 
illustrates the general attitude at the 
turn of the century: not only were 
oceanic fisheries exhaustible, but they 
were rapidly being exhausted (Gar- 
stang, 1900). 


BIOLOGICAL MANAGEMENT FOR 
MAXIMUM SUSTAINABLE YIELD 


After the turn of the century, the 
exhortations of both popular authors 
and fisheries personnel generated ex- 
tensive agreement on the general 
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Figure 2.— The declining abundance of flat fishes from 1890-99, is 
illustrated by the stability of total catch while the fishing fleet 
greatly expanded. Average catch per effort decreased steadily, 
except in 1895 and 1896, when otter trawis first replaced beam 
trawls in general use. Reprinted from Johnstone (1905). 





causes of depletion. Overfishing and 
improper fishing accounted for the 
depletion of oceanic fisheries. A wider 
variety of causes had injured anadro- 
mous and freshwater fisheries, includ- 
ing overfishing, improper fishing, and 
habitat disruptions such as dams and 
pollution (Blackford, 1916). These gen- 
eralizations lost their force, however, 
when the questions focused on specific 
problems and solutions. Demands for 
fisheries products and the exploitation 
and depletion of fisheries had develop- 
ed within a complex framework which 
depended extensively on local charac- 
teristics. Fisheries had been managed 
with the local “stock” as the unit of 
consideration, and regulatory jurisdic- 
tion had been predominantly local. 
Similarly, attitudes toward fisheries 
resources have not evolved along a 
simple chronological path, and the 
portrayal of one in this paper would be 
misleading. This section, therefore, 
emphasizes the biological aspect of 
management, and the following section 
examines other coexistent nonbiolog- 
ical criteria which have influenced 
fisheries management. 

The debate concerning the destruc- 
tive effects of trawling and using small 
meshed nets was especially active and 
persistent in Britain. Opponents of 
trawling argued that the trawls dis- 
rupted the sea floor and destroyed fish 
eggs and larvae; proponents countered 
that the damage, if any, was temporary 
and that most fish eggs floated near the 
surface (Johnstone, 1905; Howell, 
1921). Opponents of small meshes cited 
the capture and death of unmarketable 
fish, while others argued that all nets, 
regardless of mesh size, collapsed 
during towing and allowed no fish to 
escape (Russell, 1942; Graham, 1943). 
One conclusion, however, with which 
everyone agreed was that no one knew 
very much about the subject (Howell, 
1921). Fish lived in a foreign environ- 
ment, and the extent of knowledge 
regarding most species was confined to 
fishing methodology. The statistics 
used by analysts of fisheries were 
generally indirect (for example, rail- 
way shipping records) and character- 
istically lacked the definition required 
to draw detailed conclusions. In a 
pioneering attempt to resolve the 
question of trawling effects, the Scot- 
tish Fishery Board experimentally 
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closed a section of coastline to trawling 
in 1886, and hired a naturalist to collect 
and interpret data. The results, how- 
ever, were ambiguous, and were used 
as evidence proving both no effects of 
trawling (McIntosh, 1899) and ill 
effects (Garstang, 1900). The absence 
of knowledge which had been intellec- 
tually deplorable in the preceding 
century became a critical gap as man- 
agement of stocks was solicited in the 
early 1900’s. Consequently, calls for 
biological research were issued simul- 
taneously with appeals for the man- 
agement of fisheries. 

A logical rationale for regulating 
fisheries, however, had evolved prior 
to any dramatic outcomes of fisheries 
research. The fact that depletion had 
occurred as fishing pressure increased 
was empirical evidence that instead of 
infinite effort generating infinite 
yields, there was some intermediate 
effort which yielded the greatest 
amount of fish. A typical argument 
was a logical analogy to the “capital- 
interest” system, wherein the highest 
yield occurred when all the interest 
(annual production) was used, but 
further exploitation of the capital (the 
stock) lowered yields in the future 
(Bertram, 1873). 

The analogy failed to explain what 
factors affected the capital supply of 
fish or how they might be managed. 
The experience of the previous century 
provided two general answers. First, 
an adequate supply of eggs was 
necessary for future generations; 
therefore, fish should not be caught 
before they spawned at least once. 
Second, small fish would continue to 
grow if allowed to live to a somewhat 
older age; hence, the yield in weight 
could be sustained only by ceasing the 
capture of small fish. This rationale 
suggested that length limits for landed 
fish or minimum mesh size restrictions 
were appropriate ways to assure 
supplies of both eggs and large fish. 
Such regulations were recommended 
by the British Select Committee of 
1893 (Johnstone, 1905) and have be- 
come standard methods of fishery 
regulation. 

A more direct approach to manage- 
ment was to limit the total annual catch 
of fish by means of a quota system. 
This could ensure that the harvest 
would not exceed the annual produc- 


tion, and in cases where rebuilding the 
stock was necessary, some production 
could be reinvested as capital stock to 
provide for increased future yields. 
Empirical evidence that reduced fish- 


‘ing allowed recuperation of stocks 


emerged when fishing effort was 
necessarily reduced during World War 
I. The catch of plaice in the North Sea, 
for example, increased for a few years 
after the war, as the recuperated 
stocks were again heavily exploited 
(Fig. 3; Russell, 1942). The United 
States and Canada have applied catch 
quotas throughout the regulation of the 
Pacific halibut fishery. In 1932 a joint 
commission empirically set an annual 
quota, which was then gradually in- 
creased in subsequent years (Graham, 
1956; Bell, 1970). With the quotas in 
effect, the stock of halibut, total annual 
catches, and catches per unit of effort 
all increased. Contemporaries judged 
the management program a great suc- 
cess, and envisioned through it the 
promise which biological management 
held for the successful exploitation of 
the sea (Russell, 1942). 

More theoretical explanations of de- 
pletion were developing in concert with 
these more-or-less logical and empirical 
ideas. In Russia in 1918, Baranov 
published a mathematical model which 
related the size of fish stocks to the 
intensity of fishing. Baranov’s theory, 
however, was disdained in Russia 
(Borisov, 1960) and was largely un- 
available to the western world. During 
the 1930's, E. S. Russell developed the 
now classical “Russell’s equation,” 
which linked stock abundance to addi- 
tions via growth and recruitment and 
to losses via natural and fishing mortal- 
ity (Russell, 1942). The outcome, 
therefore, of both empirical and theo- 
retical reasoning has evolved into the 
generalization that for a stock of fish 
there exists a maximum sustainable 
yield (MSY) and an associated level of 
fishing which will achieve that yield. It 
is important to note that this general- 
ization concerns total catch, which is a 
biological phenomenon related to the 
stock, rather than CPUE, which is a 
phenomenon associated with the fish- 
ermen. This predominantly biological 
inclination of fisheries research and 
administration has persisted through- 
out the development of fisheries man- 
agement. 
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Figure 3.— The recuperation of plaice stocks during the cessation of exploitation is illustrated 
by increased total catch and catch per effort in the years immediately following World War I. 
Reprinted from Russell (1942) by permission of Cambridge University Press. 


The realization that maximum sus- 
tainable yields exist, however, is 
different from the acceptance of MSY 
as an appropriate goal for fisheries 
management. Why did MSY become 
the principal goal of fisheries man- 
agement following the turn of the 
century? First, biologists were charter 
members of the fisheries management 
profession. The depletion of fish stocks 
as a precursor to management caused 
simultaneous concern for both the 
fishing industry and the biology of 
fishes. Biologists, rather than repre- 
sentatives of industry or politicians, 
generally comprised agencies created 
to investigate fisheries, draft recom- 
mendations, and even enact regula- 
tions (Tomasevich, 1943). The first 
North American Fisheries Policy, rati- 
fied by the American Fisheries Society 
in 1938, decreed that fisheries manage- 
ment should be devoid of political 
pressure and that biological facts 
should be the primary basis for man- 
agement. Moreover, fisheries had prior 
rights wherever fish occurred, and any 
loss of fisheries potential should be 
fully mitigated (Wickliff, 1938). 

Second, MSY was an objective cri- 
terion. The fisheries regulations which 
existed in the nineteenth century had 
been enacted in response to subjective 
political pressures, and, as Huxley 
emphasized, were in no way beneficial 
to fisheries. Maximum sustainable 
yield contrasted as a logical, scientific 
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foundation for a type of management 
which focused on the fish, not on the 
fishermen. Management for MSY could 
assure the continuation of the stocks 
and the increase of total catch, as 
illustrated for Pacific halibut. As a 
theoretical objective, MSY avoided the 
myriad problems now labelled “social, 
political, and economic.” 

Third, maximizing the food resource 
was a worthy public goal. Managing 
fish stocks to attain maximum produc- 
tion was identical to managing agri- 
cultural lands for maximum production 
(Bower, 1910). Either underutilizing or 
overutilizing a stock of fish wasted food 
which was essential for human welfare. 
This rationale pervades the fisheries 
literature between 1910 and 1920, 
when providing wartime foodstuffs 
was a patriotic, as well as a humani- 
tarian, concern. 

For these reasons, the objective of 
attaining MSY’s became the avowed 
goal of fisheries management. In the 
USSR, the revolution of 1917 establish- 
ed maximizing the production of food 
as a primary political goal and elimi- 
nated many of the social, political, and 
economic problems which complicate 
fisheries management in capitalistic 
societies. The goal of MSY has conse- 
quently enjoyed considerable success 
within the large inland lakes and reser- 
voirs which are important sources of 
Soviet commercial fish production 
(Borisov, 1960). Maximum sustainable 


yield has been the implicit or explicit 
goal throughout the history of Pacific — 
halibut management (Bell, 1970). The 
1958 Law of the Sea Conference in 
Geneva adopted MSY (although the 
wording states “optimum,” the intent 
is maximum) as the appropriate objec- 
tive of international fishery manage- 
ment (Christy and Scott, 1965). 
NONBIOLOGICAL CRITERIA 
FOR MANAGEMENT 

Despite its prevalence in fisheries 
literature, biological management for 
MSY has witnessed only limited imple- 
mentation. Maximum sustainable yield 
is singularly attractive to biologists 
because it is biological and scientific, 
devoid of the complications associated 
with human factors. The nonbiological 
factors involved in establishing man- 
agement policies are no less important 
than the biological factors, and the 
aloofness of MSY has been a liability, 
rather than an asset, for its implemen- 
tation. Nonbiological criteria have 
gradually become more relevant dur- 
ing this century as the exploitation of 
fisheries has expanded. 

The inability of MSY to represent 
acknowledged attitudes surfaces im- 
mediately in the conflict between sport 
and commercial fisheries. The impor- 
tance of sport fishing for psychological 
well-being has been likened to that of 
the finer arts, and expositions of the 
benefits of angling appeared side-by- 
side with exhortations for maximizing 
food production (Perce, 1910). Never- 
theless, the importance attached to 
maximizing food production, especially 
during World War I, allowed commer- 
cial fishing to devastate the stocks of 
some sport fishes. The Black Bass Act 
of 1926 and subsequent legislation 
represented victories for sport fishing 
by protecting highly regarded game 
species from commercial exploitation 
(Stroud, 1966). Sport fishing is regard- 
ed by some people in the United States 
as a more desirable allocation of re- 
sources than commercial fishing be- 
cause the recreational benefit extends 
to more people (Hazzard and Voigt, 
1967). 

The relevance of nonbiological, es- 
pecially economic, criteria for commer- 
cial fisheries management was realized 
very early in the evolution of fisheries 
problems. It was commercial fishermen 
themselves, concerned about reduced 
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profitability, who aroused the official 
machinery of commissions and commit- 
tees in the nineteenth century. A 
predominant figure in the modern 
exposition of economic considerations 
was Michael Graham (1943), who 
penned the “Great Law of Fishing” in 
his book “The Fish Gate”: unregulated 
fisheries become unprofitable. This 
book represents a unique analysis by a 
biologist of the entire spectrum of the 
fishing industry. Graham concluded 
that all aspects of fisheries required 
regulation, especially the amount of 
fishing effort applied to achieve a given 
catch. 

The importance of nonbiological fac- 
tors in the management of the Pacific 
halibut fleet attracted attention at 
about this time. The quotas applied to 
that fishery had served the intended 
functions, but also caused the normal 
fishing season of 9 months to shrink 
regularly as competition increased. 
The constriction of the season was 
initially cited as an indication of 


enlarged stocks (Russell, 1942), but its 
continued reduction more importantly 
signaled the build-up of excessive 
capital in the industry. Other effects 


included instability in the associated 
processing industry and local stock de- 
pletions where capture was easiest 
early in the season (Crutchfield and 
Zellner, 1962). In 1952, the halibut 
convention was modified to spread the 
catch more evenly in both time and 
space (Graham, 1956). 

Beginning in the early 1950’s, a large 
body of economic literature has ac- 
cumulated which portrays fisheries as 
classical examples of common property 
resources. The essential features of 
such a resource are that no one pays for 
its use and no one assesses the yields 
derived from additional units of effort. 
Consequently, as long as any profit is 
being made, additional effort will be 
expended, either by more fishing per 
fisherman or by more fishermen, until 
profits as a whole decline to zero. 
Economists argue that the intended 
goal of the fishing industry is not to 
maximize the gross product, which is 
analogous to the physical yield of fish, 
but to maximize the net economic 
revenue, that is, the profit. Even from 
a theoretical standpoint, the overall 
goal of society should be to allocate all 
its resources to maximize total benefit; 
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maximizing the physical yield of fisher- 
ies, and then squandering that benefit 
by applying excessive effort to its 
capture is foolhardy (Crutchfield and 
Pontecorvo, 1969). The proper eco- 
nomic management of fisheries should 
regulate harvest and effort to achieve 
maximum net economic revenue 
(Christy and Scott, 1965). 

The incorporation of an economic 
criterion into fisheries management, 
however, carried an important corol- 
lary: economic principles only apply 
where property rights exist (Christy, 
1969). The various forms of property 
rights all encounter significant social 
and political problems, including prop- 
er allocation of the resource among 
nations, regions, and individual fisher- 
men, and the displacement and ade- 
quate compensation of those denied 
access. Economic management of fish- 
eries, therefore, opens the Pandora’s 
box of problems which the biological 
criterion ignored. 

A development analogous to the 
formalization of the economic criterion 
for commercial fisheries has also occur- 
red for recreational fisheries. The 
awareness that “sport” should be the 
emphasis in sport fishing (Davis, 1938) 
has become well established in fisheries 
management. The accelerating urban- 
ization of the U.S. population and the 
corresponding shrinkage of available 
fishing resources have recently spot- 
lighted concern for the quality of that 
sport. In 1969, James T. McFadden, 
relying on concepts from commercial 
fisheries, added the criterion of “aes- 
thetics” to the traditional curve of 
physical yield versus effort (McFad- 
den, 1969). Aesthetics in this case in- 
cluded the entire range of nonharvest 
values associated with sport fishing. 
McFadden deduced that available tech- 
niques could accommodate any level of 
sport harvest or effort; the challenge to 
management was to ascertain the 
values of the public and incorporate 
those values into management objec- 
tives. The recognition that the subjec- 
tive criterion of “quality” is relevant to 
sport fishing invites political, social, 
and economic considerations into the 
formerly biological field of sport fisher- 
ies management. 

Even within the realm of biology, 
MSY suffers recent attacks by what 
might be termed an ecological crite- 


rion. The basis for MSY and most 
economic analyses has been the 
“stock”; a stock of fish, however, does 
not live in a vacuum, isolated from 
other components of the ecosystem. A 
few examples will illustrate the 
breadth of this criterion. 

The majority of fishing techniques in 
use today catch more than one species 
of fish at one time. Consequently, 
although reasonable regulation may be 
prescribed for one method aimed at the 
species in question, incidental catches 
of that species by fisheries aimed at 
other species may substantially alter 
the intended total catch. The reality for 
multispecies fisheries is that exploita- 
tion of all the stocks for MSY is im- 
possible (Gulland, 1968). The biological 
associations among species are critical 
determinants of population sizes. Thus, 
if both predator and prey species are 
commercially valuable, exploitation of 
the prey species at MSY may reduce 
the yield from the predator species. 
Human selectivity is also important 
because demands for fishery products 
usually specify certain sizes, life 
stages, or species of fish as the most 
desirable. Such characteristics do not 
necessarily correspond to those accom- 
panying MSY. 

The influence of politics in fisheries 
management has been an important 
ingredient since management was first 
envisioned, and has usually run counter 
to the ideas of both biologists and 
economists. When a British commission 
finally saw the need for management in 
1893, Parliament ignored its recom- 
mendations. The biologically based 
recommendations made between 1902 
and 1925 by the Plaice Committee of 
the International Council for the Ex- 
ploration of the Sea succumbed to 
contemporary political problems 
(Russell, 1942). Whereas the 1958 Law 
of the Sea Conference accepted MSY in 
a formal resolution; that resolution has 
never been ratified by all the partici- 
pating nations. The necessity for fish- 
eries personnel to address politicians in 
more persuasive and less scientific 
terms has been voiced throughout this 
century (Evans, 1907; Mollan, 1920; 
Cushing, 1972). 

THE PHILOSOPHY OF 
OPTIMUM SUSTAINABLE YIELD 

The existence of these additional 

criteria for management of fisheries 
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resources does not mean that each new 
criterion was smoothly absorbed into 
the existing realm of fisheries manage- 
ment. Only recently have the various 
disciplines associated with fisheries 
begun to accept the relevance of all 
criteria as the unified basis for achiev- 
ing optimum sustainable yield (OSY). 
In 1974, the International Association 
of Game, Fish and Conservation Com- 
missioners and the Sport Fishing Insti- 
tute resolved that OSY should replace 
MSY. The American Fisheries Society 
did likewise in 1975. What OSY 
philosophy entails and where the 
formal recognition of OSY leads fisher- 
ies management are the subjects of this 
section. 

The significance of McFadden’s 
(1969) thesis, apart from the formalized 
treatment of aesthetics, is his admis- 
sion that the addition of quality factors 
to effort-yield graphs reveals nothing 
about what the objectives of manage- 
ment should be. Graphs merely de- 
scribe the relationships between var- 
ious related parameters. Similarly, 


Royce (1975) expressed the opinion 
that concentration on MSY represent- 
ed a perversion of the function of a 


model. The yield-effort model de- 
scribes the resultant yields over a 
broad range of efforts; the fact that one 
of those yields is a maximum is a 
property of the model, and in no way 
implies that achieving that maximum is 
desirable. 

This realization represents a primary 
impact of the OSY philosophy. It 
severs fisheries management from the 
grasp of any established discipline, and 
greatly expands the framework for 
decision-making. The American Fish- 
eries Society, in a revised American 
Fish Policy in 1954, deleted the priority 
right of fishing, and admitted that 
fishing was only coequal with other 
aspects of the multiple use of aquatic 
resources (Hazzard, 1954). The recent 
American Fisheries Society symposium 
which examined OSY (Roedel, 1975) 
nowhere prescribed what the “opti- 
mum” is, but only expressed the rele- 
vance of political, social, and economic 
criteria for decision making. 

By this admission, fisheries man- 
agement subjugates itself to the overall 
benefit of society as society, not fisher- 
ies science, perceives it. In some cases, 
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the importance of fisheries might be 
judged inconsequential in relation to 
needs such as mineral exploitation, 
waste disposal, or the maintenance of 
favorable diplomatic relations. The 
provision of broad recreational oppor- 
tunities might justify the abandonment 
of sport fishing in some waters in favor 
of uses such as swimming or water- 
skiing. Such decisions based on OSY 
philosophy are rational dispositions of 
fisheries resources. 

The management of Murray Reser- 
voir in San Diego, Calif. (Ball, 1967), 
exemplifies this aspect of OSY. Murray 
Reservoir is one of a series of reser- 
voirs built in the early 1900’s to store 
water for San Diege consumers. Until 
1950, the reservoir was fed by surface 
run-off with sufficient nutrient content 
to support a productive warmwater 
fish community and a vigorous fishery. 
After 1950, nutrient-poor water di- 
verted from the Colorado River became 
the major input to Murray Reservoir, 
and aquatic plants were removed to 
reduce water loss from transpiration. 
In consequence, the fish production 
declined, and the fishery dwindled to a 
few thousand anglers per year. A 
strictly biological approach to this sit- 
uation is the addition of fertilizer to 
enhance fish production. Fertilization, 
however, conflicts with the goal of 
providing high-quality municipal wa- 
ter. An alternate solution was begun in 
1959, with the establishment of a “put- 
and-take” rainbow trout fishery during 
the 6-month season when water tem- 
peratures permitted trout survival. 
The response was an annual use (1962- 
65) by more than 50,000 anglers who 
removed 92-96 percent of the stocked 
trout. Ball (1967) concedes that the ap- 
proach is not “fishery management per 
se.” Under the precepts of OSY, 
however, such a program is fisheries 
management in the broad context of 
societal goals. 

The goal of maintaining at least some 
profitability in commercial fisheries 
compels the reevaluation of the tradi- 
tional freedom of the seas. On 13 April 
1976, President Ford signed the Fish- 
ery Conservation and Management Act 
of 1976, which creates a 200-mile U.S. 
fishery conservation zone as of 1 March 
1977; similar inclinations exist in other 
nations. Other alternatives include 
private monopolies, limited entry sys- 


tems, or a single international fisheries 
corporation. Whatever method is ten- 
dered, the traditional rights of fisher- 
men diminish. Whereas the rights of 
fishermen have been sacred in the 
past, OSY philosophy requires that 
this aspect’ be placed into perspective 
with other societal criteria. 

An additional corollary of OSY de- 
serves separate mention. Throughout 
the evolution of the discipline, fisheries 
management has focused almost ex- 
clusively on fishing. Some fish species, 
however, appeal to neither sport nor 
commercial interest, and some waters, 
such as high alpine lakes, are naturally 
fishless. The self-styled “mandate of 
fisheries management has been to 
stock those barren waters with sport 
fishes, and to replace nongame species 
with game species. For example, the 
typically complete protection afforded 
the biota and environment in U.S. 
national parks does not extend to indi- 
vidual fish or to fish faunas (Wallis, 
1960). The charter which authorized 
national parks also authorized angling, 
and native faunas and naturally fishless 
waters have been altered in conse- 
quence. Even discounting the pres- 
sures of modern multiple use, bodies of 
water and their fish faunas have values 
separate from fishing. A counter- 
current emphasizing values apart from 
fishing is gaining momentum. The Na- 
tional Park Service has initiated prac- 
tices to reconstruct native conditions 
and is currently considering the elimi- 
nation of fishing. Concern for smail and 
rare fish species is capturing increased 
attention in both the British Isles 
(Maitland, 1974) and the United States. 
One consequence, therefore, of OSY 
may be the rising importance of fish 
species analogous to songbirds and 
wildflowers. 

The fact that OSY philosophy cannot 
pinpoint specific objectives underlies 
what may be one absolute goal of fish- 
eries management: the maintenance 
and provision of a broad range of actual 
and potential opportunities (Wilkins, 
1968). The mosaic of criteria relevant 
to fisheries management and the 
diverse populace of the United States 
indicate that massive management 
programs tailored to one set of needs 
are inappropriate. An array of oppor- 
tunities which can accommodate a 
diversity of interests seems more de- 
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sirable in terms of limited fisheries 
resources and growing demands. Ur- 
ban fishing is an example of a man- 
agement alternative which had long 
been ignored despite the increasing 
urbanization of the U.S. population 
(McFadden, 1969). While such pro- 
grams sacrifice many traditional as- 
pects of “quality” fishing, they can 
accommodate the recreational needs of 
a large block of people who cannot 
participate in other fisheries programs. 


CONCLUSIONS 


Placed within historical perspective, 
the predominance of MSY as a philos- 
ophy seems unequal in kind to either 
the recognition of exhaustibility or 
OSY. MSY seems more comparable to 
the circa 1850 condemnation of trawl- 
ing as the cause of all decreases in 
catch per unit of effort. The dominance 
of MSY has been one step in the recog- 
nition of a larger problem. Trawling 
eventually took its place among de- 
struction of immature fishes by all 
methods, environmental degradation, 
and overfishing in general, as comple- 
mentary forces which eventually 
proved the exhaustibility of fisheries. 
Similarly, maximizing physical yield 
now takes its place among maximizing 
net economic revenue, maximizing aes- 
thetics, and maximizing total recrea- 
tional benefits, as complementary cri- 
teria which have melded to reflect the 
desirability of optimizing the overall 
yield from fisheries resources. 

Neither the recognition of exhausti- 
bility nor the philosophy of OSY have 
been the direct outgrowths of theoret- 
ical or scientific analyses. They rep- 
resent instead the forced acceptance of 
new ideas when the established ideas 
collapsed. Inexhaustibility was dis- 
carded only when the practical realities 
of declining catches and declining 
profitibility in commercial fisheries 
could no longer be denied. The recog- 
nition of OSY is currently being forced 
on fisheries scientists and adminis- 
trators by the unwillingness of the 
remainder of the world to operate 
according to biological management. 
One conclusion is therefore rather dis- 
couraging: fisheries philosophy has 
always lagged behind the facts. 

Another conclusion, however, is 
more optimistic. It is naive to suggest 
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that OSY philosophy will easily solve 
all management problems; if, however, 
recognizing the problem is indeed half 
of the solution, OSY philosophy ap- 
pears to be a significant refinement in 
management. The formalization of 
OSY philosophy provides the oppor- 
tunity for fisheries management to 
emerge as a distinct discipline. Se- 
mantic arguments aside, a fisheries 
scientist is primarily an investigator of 
biological, physical, and chemical phe- 
nomena within the aquatic ecosystem. 
Under OSY philosophy, the fisheries 
manager should emerge as the co- 
ordinator and evaluator of knowledge 
from diverse sources; the input re- 
ceived from fisheries scientists repre- 
sents just one such source. Other in- 
puts include those from sociologists, 
economists, politicians, local interest 
groups, concerned individuals, or any 
other relevant sources. In this regard, 
neither biologists nor economists rep- 
resent the ideal personnel to ade- 
quately absorb “secondary” objectives 
into their respective disciplines and 
thereby derive programs reflecting 
OSY. The promise of OSY as a philos- 
ophy for fisheries management is that 
it implies only an approach to prob- 
lems, not what the solutions ought to 
be. 
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Foreign Direct Investment in the 
U.S. Commercial Fisheries Industry 


ROBERT A. SIEGEL 


ABSTRACT—This report presents an analysis of data on foreign direct invest- 
ment in the U.S. commercial fisheries industry. The principal data source is the 
Survey of Foreign Direct Investment in the United States, 1974 conducted by the 
Bureau of Economic Analysis, Department of Commerce. At the end of 1974, 
the total value of foreign direct investment in the U.S. commercial fisheries 
industry was $129 million. The sources of these investments were: Canada, 
Denmark, Iceland, Japan, Kuwait, Mexico, Norway, and the United Kingdom. 


INTRODUCTION 


This is a report on foreign invest- 
ment activities in the U.S. commercial 
fisheries industry. It is associated with 
a larger study undertaken by the 
Department of Commerce, Bureau of 
Economic Analysis (BEA), pursuant to 
the Foreign Investment Study Act of 
1974 (PL 93-479). The principal source 
of information for this report was the 
Survey of Foreign Direct Investment 
in the United States, 1974, conducted 
by BEA. The results of the survey 
describe the direct foreign investment 
positions as of 31 December 1974. 
Other governmental sources are used 
to supplement the survey data. 


INVESTMENT SCOPE 


Foreign investment in the U.S. com- 
mercial fisheries industry has taken 
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place primarily at the processing and 
wholesale levels. At the end of 1974, 47 
firms reported foreign ownership of 10 
percent or more of the voting stock of 
an incorporated U.S. business enter- 
prise or the equivalent interest in an 
unincorporated U.S. business enter- 
prise. The total value of this invest- 
ment was $129 million’ 

Much of the foreign investment in 
U.S. fisheries is of relatively recent 
origin. More than half the firms in- 
volved received these investments 
since 1970 (Fig. 1). During 1974 direct 
investment rose 30 percent to its 
present level. 


‘Investment is defined as the value of the 
affiliated foreign groups’ direct claims on the 
assets of their U.S. affiliates, net of claims of 
the U.S. affiliates on the assets of affiliated 
foreign groups. 


Robert A. Siegel is with the 
Economic and Marketing Research 
Division, National Marine Fisheries 
Service, NOAA, 3300 Whitehaven 
St., N.W., Washington, DC 20079. 


SOURCES AND LOCATIONS 
OF INVESTMENTS 


Over half of the total value of foreign 
direct investment is from sources in 
European countries (Fig. 2). A more 
detailed breakdown indicates that 87 
percent originates from only three 
countries: United Kingdom, Japan, 
and Canada. The remainder is from 
investors in Denmark, Iceland, Nor- 
way, Kuwait, and Mexico. 

The 47 firms operate 107 establish- 
ments, which include business offices 
as well as production facilities. A large 
number of these establishments are 
located in the States of Alaska and 
Washington, but there are also opera- 
tions in several other states, particu- 
larly along the east coast in New York, 
New Jersey, Massachusetts, and Flor- 
ida. 

About one-third of the establish- 
ments are located in Alaska. Disclosure 
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Figure 1.—Number of U.S. companies in 
the fishing industry in which 10 percent or 
more of equity has been acquired by foreign 
investors since 1910. 
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Figure 2.—Value of foreign direct invest- 
ment in the U.S. commercial fisheries 
industry by country of foreign investors. 
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restrictions disallow identification of 
ownership of these Alaska-based 
establishments as revealed by the BEA 
survey. However, according to un- 
classified information supplied by the 
U.S. Embassy in Tokyo, the following 
Japanese trading (T) and fishing (F) 
firms had investments in Alaskan fish- 
eries enterprises: Mitsubishi (T), Nich- 
iro Gyogyo (F), Taiyo Gyogyo (F), 
Kyokuyo (F), Marubeni (T), Mitsui (T), 
and C. Itoh (T). At that time the 
Embassy reported the largest of these 
Japanese investments was in Whitney- 
Fidalgo Seafoods Inc., which operated 
several processing plants in Alaska. 
The company reportedly was 98 per- 
cent owned by Kyokuyo, a fishing 
company’. 

Hearings held by the National Ma- 
rine Fisheries Service in 1974 revealed 
that the largest known individual 
foreign investment in the U.S. fishing 
industry is by a British firm, Hanson 
Trust, Ltd., which purchased U.S. 
firms engaged in harvesting and pro- 


*The size of the “investment” was reported by 
this source as $11 million, but this may not be 
comparable to the investments reported in the 
BEA survey because of possible variance in 
definitions of investment and possible change 
in direct investment position over time. 
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cessing menhaden for fishmeal, oil, and 
other industrial products’. Another 
British firm, the British-American 
Tobacco Company, is reported to have 
investment interests in seafood plants 
located in Alaska, New York, and 
Washington. Canadian investments are 
reported in plants in Florida, Maine, 
and Washington (Bureau of Interna- 
tional Commerce, 1973, in press). In 
addition, a Norwegian company has an 
investment in a Massachusetts fish 
processor, and an Icelandic company 
has investment interests in a plant 
located in Maryland (Bureau of Inter- 
national Commerce, 1973, in press). 


MARKET POSITION 


The number of firms in the U.S. 
commercial fisheries industry with 
foreign investment has more than 
doubled in the past 5 years. However, 
activities of these firms comprise only a 
minor part of the entire U.S. com- 
mercial fisheries industry. In 1974 total 
sales of these U.S. affiliates of foreign 
firms were $527 million, of which $235 
million were sales by fisheries proces- 
sing firms and $292 million were by 
wholesaling firms. Total sales of fish- 
eries products that were processed by 
all plants in the United States in 1974 
were $2.8 billion and sales of U.S. 
wholesalers of fisheries products were 
$4.7 billion (National Marine Fisheries 
Service, 1975). The apparent share of 
foreign affiliates of each thus was only 
8 and 6 percent, respectively. 


*NMFS, Recommended Decision in the Appli- 
cation of Richard Reiss to Transfer Interests in 
Certain Fishing Vessels and Shipyards to 
Foreign Ownership (Hanson Trust, Ltd.). 
April 15, 1974. Hanson reportedly purchased 
these interests for $32 million. 


FINANCING 


Investment in U.S. commercial fish- 
eries activities, overall, is predomi- 
nantly through debt items (e.g. bonds, 
notes). Foreign parents held $85 mil- 
lion in debt items which represented 66 
percent of their total claim on assets 
(Table 1). The remaining 34 percent 
was in the form of equity items. The 
actual value of the equity items was 
$44 million, of which capital stock and 
additional - paid - in - capital comprised 
$39 million, and the rest was retained 
earnings. Most investments were joint 
ventures with American firms, estab- 
lishment of branch offices, or the 
acquisition of established U.S. com- 
panies. 


EMPLOYMENT AND PAYROLL 


United States affiliates employed 
6,462 workers, most of whom were 
U.S. citizens. Eighty-five percent were 
production workers. Wages and sala- 
ries paid to employees in 1974 totaled 
$57 million. Data on employment by 
state or geographical region are not 
available, nor is it known to what 
extent U.S. citizens exercise manage- 
rial control over those companies. 


FOREIGN TRADE 


United States fisheries industry af- 
filiates of foreign companies figure 
heavily in U.S. exports of fishery 
products. The exports of these firms in 
1974 were valued at $72 million, or 28 
percent of total U.S. exports of fishery 
products (Table 2). The corresponding 
value for imports by these companies 
was $207 million, or 12 percent of the 
total value of fishery product imports 
into the United States. United States 
affiliates of Japanese and British com- 


Table 1.—Components of foreign parents’ claim on assets of U.S. affiliates ($1,000), by country, 1974. 





Equity items 





Additional 


Capital 
stock 


paid-in- 


Country capital 


Retained 
earnings 


Total claims 
on assets 





North & South America 
(Canada, Mexico) 


1,929 27 


Europe 
(Denmark, Iceland, 
Norway, United 
Kingdom) 


8,208 


Asia 
(Japan, Kuwait) 


8,322 


3,679 19,399 


-2,550 75,852 








Total 18,459 





84,835 
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Table 2.—Value of exports and imports of commercial fisheries products of U.S. affiliates, 1974. 





Number 


Country of firms 


Exports 
($1,000) 


Percent of 
exports 


Imports 
($1,000) 


Percent of 
imports 





North & South America 13 
(Canada, Mexico) 


Europe 10 
(Denmark, Iceland, 
Norway, United 
Kingdom) 


Asia 24 
(Japan, Kuwait) 


9,127 


30,514 


32,762 


12.6 67,473 32.6 


42.2 97,224 46.9 


45.2 42,378 





Total 47 


72,403 


100.0 207,075 100.0 





panies were responsible for 84 percent 
of all affiliates’ exports. As a group all 
affiliates, with the exception of the 
British, were net importers. 


MOTIVATION FOR 
FISHERIES INVESTMENTS 


Motivations of foreign investors can 
be inferred from particular needs of 
parent countries, and domestic and in- 
ternational economic conditions. For 
example, two devaluations of the dollar 
since December 1971 vis-a-vis curren- 
cies of leading industrial nations left 
Japan, which had previously accumu- 
lated large dollar surpluses from trade 
with the United States, in a more 
favorable position to invest abroad. Of 
the 23 investments in the U.S. fishing 
industry made by Japanese interests, 
12 have occurred during the 1970's. 

A second reason for foreign invest- 
ment is a desire to gain a more certain 
access to additional supplies of fishery 
products. Both Japan and the United 
Kingdom appear to share this motive, 
as evidenced by the fact that both are 
large exporters of fishery products 
from their affiliates and the activities 
of the parent companies from these 
countries are world wide. Both also 
depend heavily on seafood as a source 
of protein, and neither has sufficient 
resources off its own coast to satisfy 
this demand. Uncertainties in supply 
have been heightened by the prospects 
of coastal nations extending their 
control of fisheries out to 200 miles. 
The imminent extension of U.S. juris- 
diction to 200 miles probably was a 
factor in the surge of direct investment 
in U.S. commercial fisheries in 1974. 

Another motive, expansion of mar- 
ket opportunities for products of the 
parent company, appears to be the 
underlying reason for foreign direct 
investment by enterprises of Canada, 
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Iceland, Mexico, and Norway, all of 
whose U.S. affiliates import consider- 
ably more seafood products than they 
export. 


POLICY ASPECTS 


The general policy of the United 
States, with some exceptions, is to 
admit and treat foreign capital invest- 
ments on a basis of equality with 
domestic capital (Council on Interna- 
tional Economic Policy, 1974). Federal 
restrictions on foreign investments 
relate to certain categories of enter- 
prises which are considered sensitive 
because of national security signifi- 
cance, involve the exploitation of 
certain natural resources, or in which 
special fiduciary responsibilities are 
involved. The applicable restrictions 
apply to ownership of enterprises 
engaging in coastwide or freshwater 
shipping, domestic radio communica- 
tions, and domestic air transport. 

Under present laws there are no 
restrictions to foreign capital buying 
controlling interest in fish-processing 
or fish-distributing companies in the 
United States. Aliens also may own 
controlling interests in domestic cor- 
porations operating fishing boats and 
international shipping lines. However, 
the transfer of majority ownership of a 
U.S.-owned company that operates 
U.S.-documented fishing vessels to a 
foreign-owned company requires the 
approval of the Maritime Administra- 
tion under the provisions of Sections 9 
and 37 of the Shipping Act of 1916, as 
amended. 


While foreign investments generally 
involve processing plants and whole- 
salers, there were two recent invest- 
ments that also involved the transfer of 
U.S.-documented vessels to foreign 
ownership. The fishing firms involved 
in these transactions were: Seacoast 
Products, Inc. (Hanson Trust, Ltd.), 
which operates in the menhaden fish- 
ery in the Gulf and mid-Atlantic, and 
Whitney-Fidalgo (Kyokuyo), operating 
primarily in Alaska and Washington. 
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Regional Fishery Management Council Members 
Named; First National Conference Is Held 


Representatives of Federal agencies 
and members of Congress briefed more 
than 250 participants on their manage- 
ment roles in the 200-mile fishery con- 
servation zone at a national conference 
for the Regional Fishery Management 
Councils in mid-September in Arling- 
ton, Va. The meeting was the first for 
the newly appointed 139 voting and 
nonvoting members of the eight Coun- 
cils established under the Fishery 
Conservation and Management Act of 
1976. 

Signed on 13 April, that new law 
established a 200-mile fishery conser- 
vation zone off the coasts of the United 
States and its possessions which will go 
into effect on 1 March 1977. It also 
authorized, for the first time in U.S. 
history, management and conservation 
of the fish and shellfish in the 200-mile 
zone, except for tuna, and set up the 
Councils as the basic management tool 
for America’s fisheries. Regional Coun- 
cils thus, have the responsibility for 
developing management plans for the 
fish stocks within their respective 
zones. 

The Act required the Secretary of 
Commerce to name a specified number 
of members to each Council, choosing 
from lists of qualified individuals re- 
commended by Governors of the States 
involved. The number of appointed 
members varies among Councils. All 
appointments, effective 11 August 
1976, were for 1, 2, or 3-year terms. All 
future appointments will be for 3-year 
terms. 

In addition to the appointed mem- 
bers, the Act required the principal 
State official with marine fishery man- 
agement responsibility and expertise 
in each State, as designated by the 
respective Governors, and the Region- 
al Director of the National Marine 
Fisheries Service, a part of the Na- 
tional Oceanic and Atmospheric Ad- 
ministration, for the area to be voting 
members. Thus, there are 108 voting 
members. 

The Act also requires the Regional 
or Area Director for the U.S. Fish and 
Wildlife Service or his designee; the 
Commander of the Coast Guard Dis- 
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trict or his designee; and the Executive 
Director of the Marine Fisheries Com- 
mission, if any, or his designee, for the 
geographical areas of the Councils be 
nonvoting members. A representative 
from the State Department is also a 
nonvoting member of each Council. 
The eight Councils and their members 
are listed below. 


NEW ENGLAND 


The New England Fishery Manage- 
ment Council consists of the States of 
Maine, New Hampshire, Massachu- 
setts, Rhode Island, and Connecticut. 
It has 17 voting members, 11 of which 
are appointed from lists submitted by 
the respective Governors. Those ap- 
pointed for 3-year terms were Jacob J. 
Dykstra, Wakefield, R.I., President, 
Point Judith Fishermen’s Cooperative 
Association; Erwin H. Jacobs, Stoning- 
ton, Conn., Noank Marine Exchange; 
Henry Lyman, Canton, Mass., pub- 
lisher, “Saltwater Sportsman,” Boston; 
Edward J. MacLeod, Beverly, Mass., 
General Manager, Lipman Marine Pro- 
ducts, Gloucester; and Charles B. Stin- 
son, Prospect Harbor, Maine, Presi- 
dent, Stinson Canning Co. 

Appointed for 2-year terms were 
John Burt, New Bedford, Mass., Sec- 
retary-Treasurer, New Bedford Fish- 
erman’s Union; Virgil J. Norton, 
Wakefield, R.I., Professor, Depart- 
ment of Resource Economics, Univer- 
sity of Rhode Island, Kingston; and 
Lester B. Orcutt, Biddeford Pool, 
Maine, commercial fisherman. 

Those appointed for 1-year terms 
were Thomas A. Norris, Milton, Mass., 
Vice-President, Old Colony Trawler, 
Boston; Thomas P. Ricci, Coventry, 
R.I., Barber Auto Sales; and Richard 
F. Wadleigh, Winnisquam, N.H., Wad- 
leigh Real Estate. 

Voting State and Federal Officials on 
the Council are Frank Grice, Director, 
Division of Marine Fisheries, Massa- 
chusetts; Dennis J. Murphy, Jr., Dir- 
ector, Rhode Island Department of 
Natural Resources; Lee Wulff, Chair- 
man, New Hampshire Fish and Game 
Commission; Theodore B. Bampton, 


Deputy Commissioner, Connecticut 
Department of Environmental Protec- 
tion; Vinal 0. Look, Commissioner, 
Maine Department of Marine Re- 
sources; and William G. Gordon, Re- 
gional Director, National Marine Fish- 
eries Service, Gloucester, Mass. 

Nonvoting members are Harry Bish- 
op, Assistant Regional Director, U.S. 
Fish and Wildlife Service, Boston, 
Mass.; Vice Admiral W. F. Rea, III, 
Commander, Atlantic Area, U.S. Coast 
Guard, Governors Island, N.Y.; Irwin 
M. Alperin, Executive Director of the 
Atlantic States Marine Fisheries Com- 
mission, Wash., D.C.; and Larry 
Snead, Office of Deputy Assistant 
Secretary for Oceans and Fisheries 
Affairs, State Department. 


MID-ATLANTIC 


The Mid-Atlantic Fishery Manage- 
ment Council consists of the States of 
New York, New Jersey, Delaware, 
Pennsylvania, Maryland, and Virginia. 
It has 19 voting members, 12 of which 
were appointed from lists submitted by 
the respective Governors. Those ap- 
pointed for 3-year terms were William 
M. Feinberg, Ocean, N.J., attorney; 
Allen W. Haynie, Reedville, Va., 
Chairman, Zapata-Haynie Corporation; 
John L. McHugh, Stony Brook, N.Y., 
Professor, Marine Resources, Marine 
Sciences Research Center, State Uni- 
versity of New York, Stony Brook; and 
Allan J. Ristori, Lodi, N.J., Director of 
Field Testing, Garcia Corporation, 
Teaneck. 

Those appointed for 2-year terms 
were Nancy K. Goell, East Hampton, 
N.Y., Executive Director, Group of 
America’s Sough Fork, Long Island; 
Elliot J. Goldman, Lafayette Hill, Pa., 
attorney; William R. Pell, Greenport, 
N.Y., proprietor, Pell’s Fish Market 
and Sea Food Transportation; and 
Ricks Savage, Berlin, Md., commercial 
fisherman. 

Those appointed for 1-year terms 
were John H. Burger, Jr., Dover, Del., 
President, Burger Construction Co. 
and Breakwater Construction Co.; 
Eugene L. Cronin, Annapolis, Md., 
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Professor of Zoology, Director of the 
Natural Resources Institute, Univer- 
sity of Maryland; William J. Hargis, 
Jr., Gloucester Point, Va., Director, 
Virginia Institute of Marine Sciences; 
and David H. Hart, Cape May, N.J., 
marine fisheries consultant. 

Voting State and Federal officials on 
the Council are Peter A. A. Berle, 
Commissioner, Department of Envi- 
ronmental Conservation, New York; 
Russel A. Cookingham, Director, Divi- 
sion of Fish, Game and Shell Fisheries, 
Department of Environmental Protec- 
tion, New Jersey; Charles A. Lesser, 
Manager of Fisheries, Delaware Divi- 
sion of Fish and Wildlife, Department 
of Natural Resources and Environ- 
mental Control; Ralph W. Abele, 
Executive Director, Pennsylvania Fish 
Commission; Robert J. Rubelmann, 
Administrator, Fisheries Administra- 
tion, Maryland; James E. Douglas, Jr., 
Commissioner, Virginia Marine Re- 
sources Commission; and William G. 
Gordon, Regional Director, National 
Marine Fisheries Service, Gloucester, 
Mass. 

Nonvoting members are Harry 
Bishop, Assistant Regional Director, 
U.S. Fish and Wildlife Service, Boston, 
Mass.; Vice Admiral W. F. Rea, III, 
Commander, Atlantic Area, U.S. Coast 
Guard, Governors Island, N.Y.; Irwin 
M. Alperin, Executive Director, Atlan- 
tic States Marine Fisheries Commis- 
sion, Wash., D.C.; and Larry Snead, 
Office of Deputy Assistant Secretary 
for Oceans and Fisheries Affairs, State 
Department. 


SOUTH ATLANTIC 


South Atlantic Fishery Management 
Council consists of the States of North 
Carolina, South Carolina, Georgia, and 
Florida. It has 13 voting members, 8 of 
which were appointed from lists sub- 
mitted by the respective Governors. 

Those appointed for 3-year terms 
were Norman B. Angel, New Bern, 
N.C., Executive Secretary, North 
Carolina Fisheries Association, Inc.; 
Allen F. Branch, Midway, Ga., retired; 
J. Roy Duggan, St. Simon’s Island, 
Ga., President, King Shrimp Co., Inc., 
Brunswick; and George B. Gross, 
Maitland, Fla., Corporate Fisheries 
Advisor, Red Lobster Inns of America, 
Orlando. 

Those appointed for 2-year terms 
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were Gertrude W. Bernhard, Jupiter- 
Tequesta, Fla., and Benjamin T. 
Hardesty, Columbia, S.C., Vice-Presi- 
dent, Public Relations, Shakespeare 
Co. 

Those appointed for 1-year terms 
were Edgar C. Glenn, Jr., Beaufort, 
S.C., retired, and Bruce A. Lentz, 
Raleigh, N.C., Secretary, North Caro- 
lina Department of Administration. 

Voting State and Federal officials on 
the Council are Edward G. McCoy, 
Director, Division of Marine Fisheries, 
North Carolina Department of Natural 
and Economic Resources; Edwin B. 
Joseph, Director, Marine Resources 
Division, South Carolina Wildlife and 
Marine Resources Department; David 
H. Gould, Supervisor, Coastal Fish- 
eries, Georgia Department of Natural 
Resources; Harmon W. Shields,Execu- 
tive Director, Florida Department of 
Natural Resources; and William H. 
Stevenson, Regional Director, National 
Marine Fisheries Service, St. Peters- 
burg, Fla. 

Nonvoting members include Robert 
W. Thoesen, Assistant Regional Direc- 
tor, U.S. Fish and Wildlife Service, 
Atlanta, Ga.; Rear Admiral R. W. 
Durfey, Commander, Seventh Coast 
Guard District, Miami, Fla.; Irwin M. 
Alperin, Executive Director, Atlantic 
States Marine Fisheries Commission, 
Wash., D.C.; and Larry Snead, Office 
of Deputy Assistant Secretary for 
Oceans and Fisheries Affairs, State 
Department. 


CARIBBEAN 


The Caribbean Fishery Management 
Council consists of the Virgin Islands 
and the Commonwealth of Puerto Rico. 
It has seven voting members, of which 
four were appointed from lists sub- 
mitted by the respective Governors. 

Those appointed for 3-year terms 
were Anthony Chioromitaro, Christ- 
iansted, St. Croix, V.I., General Man- 
ager, Fisherman’s Co-op, and Hector 
M. Vega-Morera, Salinas, P.R., Presi- 
dent, Vega’s Fishing Co. 

Appointmeat for a 2-year term was 
Jose A. Suarez-Caabro, Mayaguez, 
P.R., Coordinator of Fisheries Devel- 
opment, Director of Commercial Fish- 
eries Laboratory, Department of Agri- 
culture for Rhode Island. Appointed 
for a 1-year term was John A. Harms, 
Jr., Red Hook, St. Thomas, V.I., 


President, Lagoon Marina, Inc. 

Voting State and Federal officials on 
the Council are Virdin C. Brown, Com- 
missioner of Conservation and Cultural 
Affairs, Virgin Islands; Antonio Gon- 
zales-Chapel, Secretary, Department 
of Agriculture, Commonwealth of 
Puerto Rico; and William H. Steven- 
son, Regional Director, National Ma- 
rine Fisheries Service, St. Petersburg, 
Fla. 

Nonvoting members are Kenneth E. 
Black, Regional Director, U.S. Fish 
and Wildlife Service, Atlanta, Ga.; 
Rear Admiral R. W. Durfey, Com- 
mander, Seventh Coast Guard District, 
Miami, Fla.; and Brian Hallman, Office 
of Deputy Assistant Secretary for 
Oceans and Fisheries Affairs, State 
Department. 


GULF OF MEXICO 


The Gulf of Mexico Fishery Man- 
agement Council consists of the States 
of Texas, Louisiana, Mississippi, Ala- 
bama, and Florida. It has 17 voting 
members, of which 11 were appointed 
from lists submitted by the respective 
Governors. 

Those appointed for 3-year terms 
were Theodore B. Ford, III, Baton 
Rouge, La., Office of Sea Grant Devel- 
opment and Department of Marine 
Science, Louisiana State University, 
Center for Wetlands Resources; 
Robert P. Jones, Tallahassee, Fia., 
Executive Director, Southeastern 
Fisheries Association; Charles W. 
Kraver, Bayou La Batro, Ala., Seafood 
Haven, Inc.; Robert G. Mauermann, 
Brownsville, Tex., Executive Director, 
Texas Shrimp Association and Shrimp 
Association of the Americas; and John 
A. Mehos, Galveston, Tex., Vice- 
President, Liberty Fish and Oyster 
Company. 

Those appointed for 2-year terms 
were Thomas H. Clark, Orange Beach, 
Ala., commercial fisherman; Nicolas A. 
Mavar, Jr., Biloxi, Miss., Secretary/ 
Council, Mavar Shrimp and Oyster 
Co.; and Edward W. Swindell, Jr., 
Metairie, La.,- Wallace Menhaden 
Products, Inc., New Orleans. 

Those appointed for 1-year terms 
were George A. Brumfield, Moss 
Point, Miss., Manager, Mississippi 
Operations, Zapata-Haynie Corp.; 
John M. Green, Beaumont, Tex., 
President, E. H. Green Lumber Co.; 
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and Billy J. Putnam, Panama City, 
Fla., Bay Point Marina. 

Voting State and Federal officials on 
the Council are James P. Johnson, 
Attorney at Law, Austin, Tex.; James 
B. Angelle, Director, Louisiana Wild- 
life and Fisheries Commission; Charles 
H. Lyles, Director, Mississippi Marine 
Conservation Commission; Claude D. 
Kelley, Commissioner, Alabama De- 
partment of Conservation and Natural 
Resources; Harmon W. Shields, Ex- 
ecutive Director, Florida Department 
of Natural Resources; and William H. 
Stevenson, Regional Director, National 
Marine Fisheries Service, St. Peters- 
burg, Fla. 

Nonvoting members are Robert W. 
Thoesen, Assistant Regional Director, 
U.S. Fish and Wildlife Service, At- 
lanta, Ga.; Rear Admiral W. W. 
Barrow, Commander, Eighth Coast 
Guard District, New Orleans, La.; 
Joseph V. Colson, Executive Director, 
Gulf States Marine Fisheries Commis- 
sion, New Orleans, La.; and Brian 
Hallman, Office of Deputy Assistant 
Secretary for Oceans and Fisheries 
Affairs, State Department. 


PACIFIC 


The Pacific Fishery Management 
Council consists of the States of 
California, Oregon, Washington, and 
Idaho. It has 13 voting members, 8 of 
which were appointed from lists sub- 
mitted by the respective Governors. 

Those appointed for 3-year terms 
were G. A. Hunter, Eureka, Calif., 
Eureka Fisheries, Inc.; John A. Mar- 
tinis, Everett, Wash., owner, retail 
sporting goods store; John W. Mc 
Kean, Portland, Oreg., retired; and 
John J. Royal, San Pedro, Calif., 
Executive Secretary-Treasurer, Fish- 
ermen & Allied Workers’ Union. 

Those appointed for 2-year terms 
were James A. Crutchfield, Seattle, 
Wash., Professor, Department of 
Economics, University of Washington, 
Seattle, and George J. Easley, Coos 
Bay, Oreg., commercial fisherman. 

Those appointed for 1-year terms 
were Herman J. McDevitt, Pocatello, 
Idaho, attorney, and Vernon J. Smith, 
San Jose, Calif., Electrical Supervisor, 
Santa Clara County, Calif. 

Voting State and Federal officials on 
the Council are E. Charles Fullerton, 
Director, Department of Fish and 
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Game, State of California, Resources 
Agency; John R. Donaldson, Director, 
Oregon Fish and Wildlife Department; 
Donald W. Moos, Director, Washing- 
ton Department of Fisheries; Joseph 
C. Greenley, Director, Idaho Depart- 
ment of Fish and Game; and Donald R. 
Johnson, Regional Director, National 
Marine Fisheries Service, Seattle, 
Wash. 

Nonvoting members include Frederic 
Vincent, Assistant Regional Director, 
U.S. Fish and Wildlife Service, Port- 
land, Oreg.; Rear Admiral A. C. 
Wagner, Commander, Pacific Area, 
U.S. Coast Guard, San Francisco, 
Calif.; John P. Harville, Executive 
Director, Pacific Marine Fisheries 
Commission, Portland, Oreg.; and Kay 
Clark-Bourne, Office of Deputy Assist- 
ant Secretary for Oceans and Fisheries 
Affairs, State Department. The Act 
provides for one additional nonvoting 
member in the Pacific Council who is 
appointed by and serves at the plea- 
sure of the Governor of Alaska. He is 
Charles H. Meacham, Office of the 
Governor. 


NORTH PACIFIC 


The North Pacific Fishery Manage- 
ment Council consists of the States of 
Alaska, Washington, and Oregon. It 
has 11 voting members, 7 of which 
were appointed from lists submitted by 
the respective Governors. 

Those appointed for 3-year terms 
were Douglas B. Eaton, Kodiak, Alas- 
ka, commercial fisherman; Donald L. 
McKernan, Seattle, Wash., Director, 
Institute for Marine Studies, Univer- 
sity of Washington, Seattle; and Elmer 
Rasmuson, Anchorage, Alaska, re- 
tired. 

Those appointed for 2-year terms 
were Harold E. Lokken, Seattle, 
Wash., Manager, Seattle Fishing Ves- 
sel Owners’ Association, and Charles 
H. Meacham, Juneau, Alaska, Director 
of International Fisheries and External 
Affairs, Office of the Governor. 

Those appointed for 1-year terms 
were Henry F. Eaton, Kodiak, Alaska, 
Director, Economic Development, 
Koniag, Inc., and Clem Tillion, Halibut 
Cove, Alaska, commercial fisherman. 

Voting State and Federal officials on 
the Council are James W. Brooks, 
Commissioner, Alaska Department of 
Fish and Game; Donald W. Moos, 
Director, Washington Department of 


Fisheries; John R. Donaldson, Direc- 
tor, Oregon Fish and Wildlife Depart- 
ment; and Harry L. Rietze, Regional 
Director, National Marine Fisheries 
Service, Juneau, Alaska. 

Nonvoting members are Jan E. 
Riffe, Assistant Area Director, U.S. 
Fish and Wildlife Service, Anchorage, 
Alaska; Rear Admiral J. B. Hayes, 
Commander, Seventeenth Coast Guard 
District, Juneau, Alaska; John P. 
Harville, Executive Director, Pacific 
Marine Fisheries Commission, Port- 
land, Oreg.; and Lorry Nakatsu, Office 
of Deputy Assistant Secretary for 
Oceans and Fisheries Affairs, State 
Department. 


WESTERN PACIFIC 


The Western Pacific Fishery Man- 
agement Council consists of the State 
of Hawaii, American Samoa, and 
Guam. It has 11 voting members, 7 of 
which were appointed from lists sub- 
mitted by the respective Governors. 

Those appointed for 3-year terms 
were Paul J. Bordallo, Agana, Guam, 
businessman; Frank K. Goto, Honolulu, 
Hawaii, Manager, United Fisheries 
Agency, Ltd., and Peter E. Reid, Pago 
Pago, American Samoa, Manager, 
GHC Reid and Company. 

Those appointed for 2-year terms 
were Wadsworth Y. H. Yee, President, 
Grand Pacific Insurance Company, and 
Isaac I. Ikehara, Agana, Guam, fishery 
consultant. 

Those appointed for 1-year terms 
were Louis K. Agard, Jr., Honolulu, 
Hawaii, commercial fish spotter, and 
Peter S. Fithian, Honolulu, Director, 
Greeters of Hawaii, Ltd. 

Voting State and Federal officials on 
the Council are Michio Takata, Direc- 
tor, Division of Fish and Game, 
Hawaii; Richard C. Wass, Office of 
Marine Resources, Government of 
American Samoa; Francisco B. Aguon, 
Director of Agriculture, Guam; and 
Gerald V. Howard, Regional Director, 
National Marine Fisheries Service, 
Terminal Island, Calif. 

Nonvoting members are Eugene 
Kridler, U.S. Fish and Wildlife Ser- 
vice, Honolulu, Hawaii; Vice Admiral 
J. W. Moreau, Commander, Four- 
teenth Coast Guard District, Honolulu, 
Hawaii; and Lorry Nakatsu, Office of 
Deputy Assistant Secretary for Oceans 
and Fisheries Affairs, State Depart- 
ment. 
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Digitized Nautical Chart 
Data Readied by NOS 


As part of a program by NOAA’s 
National Ocean Survey (NOS) to auto- 
mate the nautical chart production 
process, water depths (soundings) and 
supplemental data from approximately 
3,200 survey sheets are being digitized 
and transferred to magnetic tapes. The 
National Geophysical and Solar-Ter- 
restrial Data Center (NGSDC) will 
serve as the agency to make these 
digitized nautical charting (hydro- 
graphic) data available for general use 
as they are released by NOS, a Com- 
merce Department Agency. 

Now available are 166 magnetic 
tapes representing data from 1251° x 
1° areas off the Atlantic, Gulf, and 
Pacific coasts of the United States (Fig. 
1). The digitized data are from surveys 

126° «(122° 
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Figure 1.—Index to available 
hydrographic data. 


completed between 1930 and 1965; 
post-1965 data are to be digitized in the 
near future. Data from all U.S. coastal 
waters, including Alaska and Hawaii, 
will be available within the next 
several years. 


DIGITAL DATA 


Most of the data (approximately 97 
percent) contained on the magnetic 
tapes are soundings; the remainder of 
the data are bottom characteristics 
(e.g., soft, hard, rock, mud, etc.) and 
dangers to navigation (e.g., rocks, 
wrecks, pilings, etc.). All data records 
contain the registry number of the 
survey sheet from which they were 
extracted, the date of completion of the 
survey, and the latitude and longitude 
to the nearest 0.01 second. The 
available data have been digitized from 
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survey sheets of scales 1:2,500 to 
1:40,000. Survey scales 1:40,000 to 
1:200,000 will be digitized in the near 
future. 

In general, one 1600-BPI tape con- 
tains data from one square degree of 
area; however, in certain cases there 
are up to eight tapes for one square 
degree. The master magnetic tapes are 
1600 BPI, 9-track, blocked, 5,120 
characters per block. The data also can 
be made available in 9-track (800 BPI) 
or in 7-track (556 or 800 BPI). More 
tapes generally will be required for 
7-track requests. 


ANALOG PRODUCTS 

Various plotter products are also 
available in addition to data on mag- 
netic tape. These include: plots of sur- 
roundings, bottom characteristics, 
dangers to navigation, bottom profile 
plots, and various statistical plots 
(e.g., average depth per unit area and 
depth ranges per unit area). 

Owing to the density of data in some 
inshore areas, plots depicting all 
soundings as numerals may be re- 
stricted to an area of 10-minutes 
square or less to maintain readability. 
In these cases soundings may be 
thinned, if desired, to permit plotting 
of larger areas without sacrificing 
readability. Data plots can be prepared 
to specific scales. 


HOW TO ORDER 

The data described may be obtained 
from NGSDC at the following prices. 
Tapes and documentation cost $60 per 
tape. For magnetic tapes please specify 
9-track (800 or 1600 BPI) or 7-track 
(556 or 800 BPI) tape density and 
latitude-longitude limits of the area(s) 
desired. New plots cost $100 while 
copies of existing plots cost $20. Plots 
are limited to a width of 32 inches. 
There is no limitation on plot length. 

Prices for special tape products such 
as gridded digital data may exceed $60 
per tape to cover computer costs. 
Payment should be made payable to 
“Commerce/NOAA/NGSDC.” Ad- 
dress all orders and inquiries to: 
National Geophysical and Solar-Ter- 
restrial Data Center, Code D621, 
EDS/NOAA, Boulder, CO 80302. Their 
telephone number is (303) 499-1000, 
ext. 6338; (FTS 323-6338). 

Catalogs indicating precise areas and 
densities of NOS hydrographic data 
available from NGSDC will be pub- 


lished early in 1977. Until then, consult 
NGSDC for specific details on any area 
of interest. 


Cape Fur Seal Skin 
Waiver Extended 

Approximately 19,000 Cape fur seal 
skins can be imported from the Repub- 
lic of South Africa from the 1976 
harvest if that nation meets specific 
conditions set by the National Marine 
Fisheries Service, the Commerce De- 
partment agency has announced. 

The action by Robert W. Schoning, 
NMFS Director, extends a 1975 waiver 
to a moratorium placed on imports by 
the Marine Mammal Protection Act. 
Under the provisions of the waiver, a 
limited number of the skins can be im- 
ported provided the following condi- 
tions are met: 1) The skins must have 
been taken within the Republic of 
South Africa, in accordance with its 
laws, and by, or under, the auspices of 
that nation; 2) The Republic must 
certify that none of the skins was taken 
from Namibia; 3) No more than 70,000 
Cape fur seals may be killed in any one 
year, subject to continuing evaluation 
of the management program. If more 
than 70,000 are killed in an annual 
harvest, no skins from that harvest can 
be imported into the United States; 4) 
No skins can be imported from animals 
that were nursing, pregnant, or less 
than 8 months old at the time of taking; 
5) The skins must be taken in a manner 
not deemed inhumane by the Director 
of NMFS; and 6) No skins can be 
imported for which a required permit 
has not been issued by the Director of 
NMFS. 

Schoning said that information sub- 
mitted by the South African govern- 
ment indicated the Republic’s inspec- 
tion program pertaining to humane- 
ness of the Cape fur seal kill has been 
expanded to include all rookeries. 
Additional tagging and aerial survey 
programs have been developed, and, in 
general, a sound management program 
consistent with the Marine Mammal 
Protection Act is continuing to be 
implemented. 

“Because of these conditions,” 
Schoning said, “we find no reason to 
revoke or amend the waiver.” Al- 
though the waiver was first granted in 
March 1976, for skins taken during the 
1975 harvest, no skins had been 
imported by the end of summer. 
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Foreign Fishery Developments 





Gambia Studies Spiny Lobster Decline 


The Gambian lobster catch during 
the 1973-74 season amounted to 65 
metric tons (t) worth US$283,000, a 
significant decline from the record 1965 
season when 120 t of lobster were 
caught. The fishery has recently been 


Tabie 1.—Senegalese lobster canoes oper- 
ating in Gambia, by fishing centers. 





Year 





Centers 1974 1972 1966 





Brufut 117 
Batu Kunku 4 
Sanyang 9 
Gunjur 9 
Kartung 26 


Total 66 66 37 





‘Includes four Gambian canoes. 

Source: W. J. Scheffers and N. Hellevang. 
1975. Aspects of the Lobster Fishery in The 
Gambia. Fisheries Publication No. 11. 
Ministry of Agriculture and Natural Re- 
sources, Fisheries Division, Banjul, May 
1975, p. 4. 


the subject of study by the Fisheries 
Division of the Gambian Ministry of 
Agriculture and Natural Resource 
which has become concerned about 
possible overfishing. 


BIOLOGICAL DATA 


The spiny lobsters caught by the 
Senegalese and Gambian fishermen in 
Gambian waters include: Panulirus ris- 
sont, P. regius, Palinurus charlestoni, 
and P. mauritanicus. Their food con- 
sists of fish, other lobsters, shellfish, 
and dead marine animals. They are 
bottom dwelling, usually perferring 
rocky bottoms and coral reefs. Palin- 
urus mauritanicus, however, is often 
found in deep waters where the bottom 
is sandy or muddy. Spiny lobsters 
grow fairly slowly, taking about 7 or 8 
years to reach maturity but may live 50 
years or more. 


Table 2.—Gambian lobster fishing data for selected years. 





Total 
No. of catch 


Season’ canoes (t) 


Catch (kg) 
canoe 
pernight (dalasis/kg) (dalasis) 


Total 
value 


Total? 
value 
(US$) 


Price 





GROUNDS 


Lobster is particularly abundant in 
the areas off Cape Bald and Point 
Sanyang. In this region there are three 
important lobster fishing centers: Bru- 
fut, Batu Kunku, and Sanyang. Other 
important villages to the south are 
Gunjur and Kartung (Fig. 1). It 
appears that these villages are situated 
inland, along a highway, rather than 
directly on the coast. 


FLEET FISHING METHODS 


Almost all of Gambia’s lobsters are 
harvested by Senegalese fishermen 
who operate more than 60 canoes, 
some motorized, from five fishing 
centers in Gambia (Table 1). Gill nets 
are used to harvest the lobster in 
shallow waters up to 5 meters deep. 
Because the lobsters are more active at 
night, fishing operations take place 
mainly after dark. Each canoe carries 
between six and eight men and sets as 
many as 100 nets per trip. After the 
lobsters are landed, they are kept alive 
in floating wooden crates near the 
shore until they can be sold. The 
lobster season begins in October with 
the arrival of tne Senegalese fishermen 
and extends until the end of June when 
the rainy season begins. 


1961-62 6 50 40 


2.50 
1964-65 37 120 15 2. 
Le 
te 


70,000 
165,200 
300,000 
282,750 


CATCH 

The Gambian lobster catch has de- 
clined since 1965 when an estimated 
120 t of lobsters were harvested (Table 
An elevenfold increase in the 
number of canoes in the lobster fishery 
between 1962 and 1974 has been ac- 
companied by a decline in the catch per 
canoe from 40 kg per night to only 6.5 
kg (Table 2). The increase in lobster 
prices, however, has resulted in an in- 
crease in the value of the Gambian 
lobster catch even though the quantity 
caught and yield per vessel have 
declined. Gambian officials report, 
however, that reliable data is difficult 
to obtain from the Gambian and 
Senegalese traders who market lob- 
ster. Therefore the data in Table 2 
must be treated with some caution. 


MARKETING 


Most of the lobster caught by the 
artisanal fishermen is collected by a 
vessel operating from Dakar, Senegal, 
which makes weekly runs supplying 
the Senegalese fishermen with food, 
gasoline, and netting materials. 


1971-72 66 80 5 
1973-74 66 65 6.5 


,000 
,000 
,000 
,500 





*The lobster season is from October to June. 
?Based on the exchange rate effective on 31 December of each season. 
Source: Scheffers and Hellevang (Footnote 1, Table 1). 2). 





SENEGAL 


SENEGAL 











Figure 1.—Gambian lobster fishing centers. 
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Another part of the catch is bought 
from the Senegalese fishermen by 
Gambian traders who sell the lobster to 
either a Gambian company, Gambia 
Fisheries Ltd., or directly to Sene- 
galese exporting companies in Dakar. 
In addition, a small portion is caught by 
Gambian fishermen, either intention- 
ally, or incidentally with their primary 
catches of white fish and is sold locally 
to hotels during the tourist season. 


COMPANIES 


Domestic and foreign companies 
have been involved in the catching and 
marketing of Gambian lobster. In 1966, 
the Atlantic Marine Company, based in 
Banjul (Fig. 1) began to exploit the 
lobster resources. The company’s at- 
tempt to employ Gambian fishermen 
failed due to their lack of experience in 
lobster fishing. Atlantic Marine was 
forced to recruit 80 Senegalese fisher- 
men who began lobstering with 15 
motorized canoes. At first Atlantic 
Marine exported over half of its 
products by air to France (via Dakar) 
as the exports of France’s former 
colonies are exempted from a 25 
percent duty levied by the Common 
Market on lobster imported from non- 
member countries. By 1968, most of 
the company’s exports were being 
shipped to Las Palmas in the Canary 
Islands. In 1971, the company termi- 
nated its lobster operations after un- 
disclosed problems developed with the 
Gambian Government. 

A Senegalese company, Bafa-Adri- 
Peche, was established in Banjul to 
market shrimp and lobster in 1972. The 
company ceased its Gambian opera- 
tions abruptly in 1973 for unknown 
reasons. At present, Gambia Fisheries 
Ltd., local Gambian traders, and the 
operators of weekly boats, from Dakar 
are the main marketing outlets for 
Gambian lobster. 

In the past, Gambian lobster has 
been exported to France, Senegal, and 
the Canary Islands. United States 
import statistics indicate that the 
United States does not import any 
Gambian lobster, either directly or via 
Senegal. 


GOVERNMENT PLANS 


Declining catches and the increasing 
number of canoes engaged in the 
lobster fishery have motivated the 
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Gambian Government to take greater 
interest in the rational management of 
the resource. The Gambian Fisheries 
Division has suggested several steps to 
remedy the lack of accurate catch and 
export data, and to assess stock condi- 
tions. First, it recommends that all 
fishermen involved in the exploitation 
of Gambian lobster, no matter what 
their nationality, be required to reg- 
ister with the Gambian government 
and supply catch and export figures to 
the Fisheries Division. The collected 
data could be used to assess the con- 
dition of the lobster stocks and provide 
the basis for the imposition of any 
necessary regulations to prevent over- 
fishing. 

The Gambian Fisheries Division is 
considering three plans to reorganize 
the lobster industry. First, Gambia 
might allow the Senegalese to continue 
to harvest the lobster, but would 
impose an export duty on all lobster 
leaving the country. Second, a Gam- 
bian company might be set up to collect 
the lobster from both Gambian and 
Senegalese fishermen. A third possi- 
bility under consideration would be to 
train Gambian fishermen to harvest 
lobster and to supply them with the 
necessary equipment so that they could 
gradually take over lobster fishing 
from the Senegalese. 


GIFA Signed by 
U.S. and Poland 


Representatives of the governments 
of Poland and the United States signed 
on 2 August 1976 in Warsaw a new 
agreement relating to Polish fishing off 
the coasts of the United States. The 
new agreement will come into force 
following a review by the appropriate 
authorities of the two countries. Nego- 
tiations on this “governing interna- 
tional fisheries agreement” (GIFA) 
began in Montreal, Canada, in June 
1976 during the Annual Meeting of the 
International Commission for the 
Northwest Atlantic Fisheries and were 
successfully completed on 31 July. The 
GIFA establishes the arrangements 
which will govern Polish fishing within 
200 miles of the U.S. coast after 1 
March 1977. 

The U.S.-Poland GIFA was the first 
bilateral fisheries agreement to be 
negotiated with a country fishing off 


the coast of the U.S. since the enact- 
ment by U.S. Congress of the Fishery 
Conservation and Management Act of 
1976 (FCMA). (Source: U.S. Embassy, 
Warsaw.) 


Japan Lists 1976 North 
Pacific, Eastern Bering 
Sea, Fishing Vessels 


The Japanese Fisheries Agency li- 
censed a total of 1,208 fishing vessels to 
fish in North Pacific and eastern Bering 
Sea grounds in 1976, according to the 
NMFS Office of International Fisheries. 
The largest number of licenses was 
issued for the North Pacific salmon 
mothership fleets. Many licenses were 
also issued to the land-based salmon 
vessels operating south of lat. 48°N 
and west of long. 175°W, reflecting the 
importance of Japan’s salmon catch. 

A large number of licenses was also 
issued for the Bering Sea surimi 
vessels which fish for Alaska pollock. 
The following table gives a detailed 
look at Japan’s North Pacific effort in 
1976, according to statistics on licenses 
issued by the Japanese government. 


Table 1.—Japanese vessels licensed for North 
Pacific and Bering Sea Fisheries, 1976. 





Mother- Other 


Fishery ships vessels 





North Pacific inde- 
pendent trawlers 

Bering Sea surimi 
vessels 

North Pacific long- 
line gillnet vessels* 

Hokutensen (North- 
turned vessels)? 

Eastern Bering Sea 
crab vessels ° 

North Pacific salmon 
mothership fleets ‘ 

North Pacific pelagic 
whaling fleet 

Snail fishing vessels 

Land-based gillnet 
fishing vessels *.oper- 
ating south of 48°N 

Land-based gillnet 
fishing vessels «oper- 
ating south of 45°N 83 


1,184 1,208 


Total 24 





These gillnet vessels do not fish for salmon; they 
longline for sablefish which is their most important 
catch. 

2Of the 182 Hokutensen, 154 vessels are licensed 
full-time and the remaining 28 vessels are licensed 
on a seasonal basis. 

In addition to the eastern Bering Sea crab fleets, 
Japan licenses 31 vessels to fish for tanner crab in 
the western Bering Sea off the coast of the Soviet 
Union. 

‘In addition to the North Pacific salmon mother- 
ship fleets, Japanese effort for salmon also in- 
cludes coastal vessels. P 

Source: American Embassy, Tokyo, 18 March, 18 
May, and 10 June 1976. 


$1 





Faeroe Islands, Guatemala Adopt 200-Mile Limits 


Guatemala extended its jurisdiction 
to 200-nautical miles on 1 July 1976 by 
creating an Exclusive Economic Zone 
(EEZ) of 188 nautical miles beyhond its 
12-mile territorial sea. The EEZ was 
established by Law 20-76 which was 
passed by the Guatemalan Congress on 
9 June and signed by President 
Langerud on 18 June 1976. The law 
became effective upon publication in 
the Guatemalan official gazette. The 
major provisions of the new laws are 
listed below. 


GUATEMALAN PROVISIONS 


Article 1 “reiterates” Guatemala’s 
claimed sovereignty over a territorial 
sea of 12 miles “measured from the 
respective base lines.” No attempt is 
made to define or locate the base lines. 

Article 2 confirms the rights of 
innocent passage of foreign ships 
through the territorial sea “in confor- 
mity with international law.” 

Article 3 asserts Guatemalan juris- 
diction over “an Exclusive Economic 
Zone (EEZ) that will extend out to 200 
nautical miles measured from the base 
line” used as a basis for the territorial 
sea. Guatemalan jurisdiction includes: 
“rights of sovereignty for the explora- 
ation, exploitation, conservation, and 
administration of renewable and non- 
renewable resources; exclusive rights 
and jurisdiction with respect to the 
establishment and utilization of artifi- 
cial islands and analogous installations 
and structures”; exclusive jurisdiction 
with respect to other activities aimed 
at exploration and economic exploita- 
tion of the zone, “such as production of 
energy derived from the water, the 
currents and the winds, and with 
respect to scientific research”; envi- 
ronmental jurisdiction, including con- 
trol and elimination of pollution; and 
“other rights and obligations that may 
be derived from jurisdiction over the 
zone.” 

Article 4 recognizes within the EEZ 
the right of all other states to “free 
navigation and overflight, placement of 
cables and pipelines—provided always 
that a representative of the Guatema- 
lan Government participates, and in- 
ternationally recognized uses of the sea 
related to navigation and communica- 
tions.” 
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Article 5 authorizes appropriate 
Guatemalan agencies to issue “regula- 
tions regarding fishing, conservation of 
the sea, and other pertinent activities, 
in the territorial sea, the EEZ, the 
continental shelf (seabed and under- 
ground), and in the deep sea (fondos 
marinos).” Until regulations are issued 
with regard to the EEZ, laws and reg- 
ulations now in effect for the territorial 
sea will be applicable to the EEZ in so 
far as possible. The Government will 
negotiate pertinent agreements with 
neighboring states and will issue 
permits for fishing “or for any other 
activity of exploration or exploitation 
of the territorial sea or EEZ.” 

Article 7 was amended by the 
Guatemalan Congress. The original 
Article 7 requested the executive 
branch of the Government to seek 
arrangements with the other Central 
American countries for the common 
exercise of the right to fish within the 
200-mile zone and to establish limita- 
tions on overfishing. Deletion of this 
language was not discussed in the 
Guatemalan press and no explanation 
has been made publicly. The executive 
branch could still, of course, negotiate 
fishing agreements with other coun- 
tries, within or without Central Amer- 
ica, and submit them to the Guatema- 
lan Congress as treaties. The amended 
Article 7 provides that “a qualified 
officer of the Navy will be included in 
Guatemalan delegations to (interna- 
tional) conferences that discuss mari- 
time affairs.” This has been a long- 
standing objective of the Navy, which 
has bitterly complained over its exclu- 
sion from formulation of LOS policy. 

Article 8 charges the Guatemalan 
Armed Forces with ensuring respect 
for “the right of the Republic over its 
territorial sea and its EEZ.” 


LIKE MEXICO’S EEZ 


The Congressional committee which 
prepared a report on this measure 
specifically rejected the Chile-Peru- 
Ecuador thesis of a 200-mile territorial 
sea, “as it would be unrealistic and 
practically impossible to exercise full 
sovereign rights in so extensive an 
area.” The Guatemalan law is similar to 
Mexico’s Constitutional Amendment 


establishing a 200 mile EEZ. The 
committee’s report placed great em- 
phasis on the rich fishing reserves 
within 200 miles of the Guatemalan 
coast, from which Guatemala receives 
limited benefit and which are “exploit- 
ed by countries such as Japan, the 
United States, Canada, the Soviet 
Union, etc.” In addition, the committee 
report mentions tuna, which suggests 
that the new law may be applied to 
highly migratory species. 

The law entered into force on 1 July 
1976 when it was published in Guate- 
mala’s official gazette. (Source: U. S. 
Embassy, Guatemala City.) 


FAEROE ISLANDS 


The Faeroe Islands Parliament, the 
Lagting, unanimously adopted a pro- 
posal on 6 August that the Government 
extend their fisheries jurisdiction to 
200 miles, no later than 1 January 
1977, according to a report in the 
Danish newspaper Land og Folk. The 
Lagting also urged the Government to 
begin talks with the Danish Govern- 
ment to abrogate the 1974 fisheries 
agreement which allows foreign na- 
tions to fish off the Faeroese coast. The 
agreement can be cancelled after a 6- 
months notice. The contracting states 
to the agreement are the United King- 
dom, Denmark, the Federal Republic 
of Germany, France, Norway, Bel- 
gium, and Poland, and a 6-month notice 
is necessary for a state to withdraw. 

In 1974, the total Faeroese catch was 
247,000 metric tons, of which only 
26,000 metric tons was landed within 
200 miles of the Faeroes. The remain- 
der of the Faeroese catch was caught in 
the North Sea, and off Iceland, 
Norway, and Canada. Foreign nations 
caught 101,000 metric tons of fish 
within 200 miles of the Faeroes. 

Greenland, another Danish terri- 
tory, has also requested an extension 
of its fisheries jurisdiction. In Novem- 
ber 1975, the Executive Committee of 
the Greenland Council demanded a 
fisheries limit of 100 miles. The Danes 
themselves stand to gain little from a 
200-mile fisheries limit, as they would 
have to divide the resources of the 
Skaggerak and Kattegat Straits with 
Norway and Sweden, and those of the 
North Sea with other Common Market 
members. (Source: U.S. Embassy, 
Copenhagen.) 
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Sri Lanka Plans Fishing Fleet Expansion 


Sri Lanka’s Ministry of Fisheries 
plans to acquire an additional ten small 
(38 to 60 GRT) trawlers during 1976. 
The Asian Development Bank (ADB) 
will finance the project, which is part of 
a large-scale fisheries development 
plan. 

Currently, 230 GRP (glass reinforced 
plastic) fishing vessels are being built 
with ADB financial assistance at three 
shipyards in Sri Lanka and one 
shipyard in India. Sri Lankan yards are 
constructing 200 of the 230 vessels, and 
these 200 will be 3.5 GRT 28-foot boats 
for use in the coastal fisheries of the 
island nation. The Indian shipyard is 
building 30 larger vessels for the use of 
fishery cooperatives on Sri Lanka’s 
west coast intending to fish in waters 
further offshore. 

Sri Lanka’s fisheries development 
plan aims at increasing deepwater 
catches, providing additional employ- 
ment in boatbuilding and fishing indus- 
tries, and at raising the level of effi- 
ciency of the fishing fleet. The young 
graduates of fishery training schools at 


Table 1.—S;i Lankan fishery landings, 1972 and 
1973, in metric tons. 





Landings 1972 1973 





Landings by Ceylon Fisheries 
Corporation trawlers, 11-ton 
boats, tuna boats, and pri- 
vate deep-sea vessels 

Landings by 3.5-ton mechanized 
coastal vessels 38,642 

Landings by nonmechanized 
coastal vessels 

Landings of freshwater fish 


2,517 2,347 


43,292 


50,646 


A 46,582 
8,305 


6,895 
99,116 


Total 100,110 





Source: Administration Report of the Director of 
Fisheries for the year 1973, Sri Lanka, March 1976. 


Table 2.—Sri Lanka’s registered fishing 
vessels, 1973. 





Type of vessel No. No. 





Mechanized 6,293 
3.5-ton privately owned 1,137 
3.5-ton, hire-purcliase 
vessels (used by fishery 

co-ops) 

Nonmechanized 


2,106 
69,339 


Total 175,632 





‘The U.S. Embassy, Colombo, estimates 
that there are about 17,000 nonmechanized 
vessels in Sri Lanka. The number given in 
Table 2 is that of the Department of 
Fisheries and probably overstates the 
number now actually operating. 

Source: Administration Report of the 
Director of Fisheries for the year 1973, Sri 
Lanka, 1976. 


December 1976 


Negombo, Tangalle, Jaffna, and Bat- 
ticaloa will be employed on the new 
vessels to demonstrate the merits of 
modern fishing methods. (Source: 
Fishing News International.) 

Sri Lanka’s 1973 landings totalled 
99,116 metric tons, more than 90 
percent of which was taken by coastal 
fishermen (Table 1), according to the 
NMFS Office of International Fisher- 
ies. 

To promote fisheries development, 
the Government reorganized fishery 
cooperatives in 1970. By December 
1973, 44 of the planned 45 primary 
fishery co-ops were functioning. The 
3.5-ton GRP fishing vessels were sold 
to fishery co-ops by the Fisheries 
Department for half of their construc- 
tion cost. The co-ops pay the Fisheries 
Department in installments by deliver- 
ing 25 percent of their daily catches. 

Sri Lanka’s mechanized fishing fleet 
at the end of 1973 numbered about 
6,300 registered vessels. Of these, 52 
percent had a capacity of 3.5 GRT and 
were either owned by fishery coopera- 
tives or by private individuals (Table 
2). 

Sri Lanka has received fisheries aid 
from various international organiza- 
tions including the United Nations 
Development Program (UNDP) and 
the ADB. In addition, bilateral fisheries 
aid from Japan consisting of fisher- 
men’s training and exploratory fishing 
has contributed to the development of 
Sri Lanka’s fisheries. 

In 1962, Sri Lanka initiated a 
fisheries training center at Negombo. 
The Government of Japan provided 
equipment and experts to teach courses 
in fishing and mechanics. This initial 
program at Negombo became the 
nucleus for three additional training 
centers located in Tangalle, Jaffna, and 
Batticaloa. 

In 1973 the UNDP Skipjack Survey 
Project was managed by T. Ochi of 
Japan. In addition to a survey vessel 
constructed in Sri Lanka, a Japanese 
pole and line skipjack fishing vessel 
was chartered for survey work. Ni- 
chiro, a major Japanese fishing com- 
pany, independently carried on experi- 
mental skipjack fishing in nearby 
waters and provided data to the UNDP 
Skipjack Survey Project. 

Recently India and Sri Lanka signed 


a maritime boundary agreement which 
established fishing rights in the Palk 
Straits. (Sources: U. S. Embassy, 
Colombo; Administration Report of the 
Director of Fisheries for the year 1978, 
Sri Lanka, 1976; Fishing News Inter- 
national.) 


New Zealand Details 
Fisheries Programs 


The New Zealand National Party 
Government, elected in 1975, plans to 
develop the nation’s fisheries and to 
protect its marine resources, according 
to a party election manifesto. The 
programs and plans drawn up concen- 
trate on creating incentives for export 
development, protecting fishery re- 
sources, improving fish harvesting and 
farming, instituting vessel licensing, 
and encouraging commercial and bio- 
logical marine research. 

To stimulate production in the 
fishing industry, the New Zealand 
Government will extend loans for the 
construction or purchase of vessels, 
will make certain categories of gear 
and equipment tax deductible, and will 
review the present refunding of the 
sales tax. The Government is also 
considering granting investment allow- 
ances for vessel replacement and 
special depreciation allowances for 
equipment. The use of export incen- 
tives for various species of fish is also 
being considered. 

In anticipation of the 200-mile eco- 
nomic zone and 12-mile territorial sea 
laws, the Government is encouraging 
the development of fisheries for ex- 
port, and is trying to enlarge its 
present export markets. In addition, 
the Government will provide facilities 
for the storage of fish for off-season 
sale. There will also be increased 
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cooperation of defense forces and 
fishery enforcement patrols in order to 
pre ent foreign fishing in New Zealand 
waters, and to protect marine re- 
sources in waters where such fishing 
will be allowed. The Government 
further plans to examine the possibility 
of initiating licensing of fishing vessels 
as a means of protecting certain species 
against overfishing. Financial aid will 
be provided to local authorities for the 
construction of wharves, berths, and 
slipway facilities. 

Biological and commercial research 
aimed at increasing efficiency in the 
fishing industry will be stressed. The 
Government will provide the Fishing 
Industry Board with an annual grant to 
promote industrial training and the 
application of research to commercial 
operations. 

The Government will also continue 
to encourage the development of fish 
farming, and the use of warm water 
wastes from power stations. Oyster, 
mussel, mollusk, and crustacean farm- 
ing will be promoted. (Source: Fishing 
Industry Board Bulletin, March 1976.) 


Germans Fish Hake 
Off Southern Africa 


The largest West German trawler 
company, Nordsee Deutsche Hochsee- 
fischerei of Bremerhaven, sent two 
factory trawlers, (2,557 GRT each) to 
waters off southwestern Africa in late 
1975 to catch and process cape hake 
(Merluccius capensis and M. paradox- 
us). The venture was precipitated by 
the reduction of Germany’s catch 
quotas by the International Commis- 
sion for the Northwest Atlantic Fisher- 
ies (ICNAF) and the recent prohibition 
on the use of factory trawlers within 
Iceland’s 200-mile fishing zone. Nord- 
see expected to catch about 12,000 
metric tons? of hake in 1976. This 
would represent a sizeable catch in- 
crease as the total German hake catch 
in 1974 was only 233 metric tons (Table 
1). 

The two stern trawlers were mod- 
ernized at a cost of about $2.2 million 
each. The modernization included the 
installation of twin-net trawling gear, 
closed-circuit television to monitor 
fishing operations, and filleting and 


‘Approximately 4,000 metric tons of frozen 
fillets. 
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freezing machinery. According to 
Marx-Henning Rehder, president of 
Nordsee, the quality of the frozen hake 
produced aboard his company’s trawl- 
ers has been markedly better than that 
of frozen hake produced by onshore 
plants. Per-pound returns from the 
trawler-processed frozen hake have 
been significantly higher than from 
hake processed by onshore plants. The 
frozen hake is transshipped in Walvis 
Bay from the factory trawlers to 
freezer carriers and transported back 
to German ports. 

The operation as a whole has not 
been profitable even though yields per 
pound have been high. Apart from the 
high costs of provisioning and servicing 
ships in such distant waters, the deficit 
has been due principally to lower-than- 
anticipated catches during the first 6 
months of the operation (late 1975 to 
mid-1976). Nordsee has learned that 
the hake catches of other nations’ 
trawlers have also fallen short of 
expectations, but company officials 
maintain that the lower-than-anticipat- 


Table 1.—German (FRG) hake catch, 
1970-75. 





Catch’ by species? 





Pata- Total 
Cape gonian catch 


Euro- 


Year pean 





1970 400 
1971 _ 
1972 _ . 
1973 1,400 

1974 = 

1975 NA NA 


600 
100 
4,100 
1,500 
233 
NA 


3,900 





*Catch is given in metric tons round 
weight. 

?Does not include German whiting (Mer- 
langius merlangus) or white hake (Uro- 
phycis tenuis). 

Source: FAO Yearbook of Fishery Statis- 
tics, 1974, and U.S. Department of Com- 
merce, Bureau of the Census. 


ed yields are not an indication of over- 
fishing. In Rehder’s judgment there is 
simply not enough scientific data about 
hake off southern Africa to warrant 
such a conclusion. It should be noted 
that hake catches off southern Africa 
have declined significantly since 1972, 
however, not below 1970-71 levels 
(Table 2). 

Despite the financial losses incurred 
thus far, Nordsee has no intention of 
ceasing operations. Rehder stated that 
continuous operations of at least 1 year 
would be required t> determine defini- 
tively the economics of hake fishing off 
southwestern Africa. On the other 
hand, even if the venture becomes 
profitable, Rehder does not see any 
likelihood of a significantly expanded 
effort. Influencing his judgment are: 
1) the possibility that hake stocks are 
more limited than expected; 2) the 
comparatively high costs and risks of a 
distant water operation; and 3) the 
relatively low current level of demand 
for frozen hake. In addition, there is 
the uncertainty of fishing within 200 
miles of the coast as a possibility that 
South Africa may establish a 200-mile 
economic zone and restrict foreign 
fishing operations cannot be ruled out. 
Rehder hopes that in such an event his 
firm would receive quota allocations 
which would enable Nordsee to contin- 
ue its present operation. (Source: U. S. 
Consulate General, Bremen.) 

According to the NMFS Office of 
International Fisheries, the Nordsee 
operations will substantially increase 
the Federal Republic of Germany 
(FRG) hake catch. The FRG reported a 
record catch of 4,100 metric tons in 
1972 when 3,900 metric tons of Patago- 
nian hake was caught off the Atlantic 


Table 2.—Cape hake catch in metric tons off southern Africa, by country, 1970-75. 





Country 1975 1974 


1973 1972 1971 1970 





Bulgaria 10,800 
uba N 20,500 
Germany (FRG) _ 
Ghana N 11,163 
Israel 5,575 
Japan 61,567 
Poland 32,341 
Portugal 13,510 
Romania 
S. Africa 
Spain 
USSR 
Zaire 


134,870 
176,600 
298,408 

72,800 


S838 | 8880-2: 
8888 sssssss 
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8 


19,300 
48,000 


20,400 
38,300 


27,400 
14,300 

5,800 
57,100 
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Total 7768, 134 


*889,600 
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‘U.S. Consulate General, Cape Town. 
?FAO estimate. 


Source: FAO Yearbook of Fishery Statistics, 1974. 
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coast of South America. Since 1972, the 
FRG hake catch has declined even 
though a catch of 1,400 metric tons of 
cape hake off southern Africa was 
reported for 1973. U. S. statistics do 
not list hake imports separately from 
other species, so it is impossible to 
determine the quantity of FRG-caught 
hake exported to the United States. 
Thirteen countries fish hake off 
southern Africa. Only the Romanians, 
who have not operated there since 
1971, had reported smaller catches 
than the Germans. Almost 770,000 
metric tons of hake were caught in 
1974, a decline of 31 percent from the 
1.1 million metric tons caught in 1972. 
The Soviet Union, Spain, and South 
Africa all reported catches in excess of 
100,000 metric tons in 1974 (Table 2). 


Sweden’s 1975 Fish Take 
Stable, Value Declines 


Swedish fishery landings in 1975 
were 196,000 metric tons, approxi- 
mately the same as in 1974. The total 
1975 round-weight catch was estimated 
at 211,000 metric tons. Value of the 
landings declined from $59 million in 
1974 to $54 million in 1975. 

The industry was further affected by 
rising costs, making 1975 a poor year. 
The Government paid out more than $2 
million in subsidies, in the form of price 
supports and loans to the fishing indus- 
try, and fishermen have requested 
permanent assistance, similar to that 
received by Swedish farmers. 

In April 1976, 800 fishermen in 
southeast Sweden went on strike for 
one week to draw attention to their 
poor economic situation. Fishermen 


Figure 1.—Sweden’s annual fish catch, 
1960-74. Source: FAO Yearbook of Fishery 
Statistics, 1974. 
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Table 1.—Sweden’s preliminary annual fishery 
landings by species, 1974-75, in metric tons. 





Species 1974 1975 





Herring (including 
Baltic herring) 

Sprat 

Haddock 

Cod 19,136 17,965 
Mackerel 3,528 4,605 
Salmon 578 576 
Eel 958 1,273 
Fish for reduction 79,696 76,138 
Prawns, deep-water 1,865 1,848 
Other 8,221 8,273 


74,976 
4,367 
2,569 


79,137 
3,650 


2,624 





Total 195,894 196,089 





Total value’ © US$59,394,853 US$54,596,363 





*Currency conversion rate: US$1.00 = 4.275 
Swedish kroner (Skr), 1974; US$1.00 = 4.40 Skr, 
1975. 

Source: Swedish Central Bureau of Statistics. 


are also concerned about declining fish 
stocks in the North and Baltic seas, and 
the international trend towards exten- 
sions of fishery jurisdictions to 200 
miles. Preliminary landings are shown 
in Table 1. Annual fishery catches for 
the past 16 years are shown in Figure 
1. (Source: U.S. Embassy, Stockholm.) 


Japan, U.S. Discuss 
Fish Conservation, 
Management Issues 


Bilateral fishery negotiations be- 
tween Japan and the United States be- 
gan 18 August 1976, in Washington, 
D.C. These talks were one of several 
which have taken place with other 
governments since the enactment of 
the Fishery Conservation and Manage- 
ment Act of 1976 (FCMA), the U. S. 
law which establishes a fishery conser- 
vation zone extending out to 200 
nautical miles from the U. S. coasts 
after 1 March 1977. The FCMA 
established a new system for allowing 
access to foreign countries which hope 
to fish off the coasts of the United 
States, and required each foreign 
country to sign a “Governing Interna- 
tional Fishery Agreement” (GIF A). 

One of the conditions for access to 
fish inside the U. S. 200-mile zone is 
the acknowledgement by a foreign 
country of the exclusive management 
authority of the United States. In 
addition, no foreign fishing vessels will 
be allowed to fish inside the 200-mile 
zone except those licensed by the 
Secretary of Commerce, or having a 
valid registration permit issued by the 
Secretary of State. 


The official Japanese position on 200- 
mile economic zones have been non- 
recognition of unilateral declarations of 
extended jurisdiction by coastal states, 
pending a comprehensive international 
agreement resulting from the Law of 
the Sea Conference. Japan’s leading 
business newspaper, Nihon Keizai 
Shimbun, carried a story on 9 August 
that Japan was prepared to recognize 
200-mile economic zones as customary 
international law. The report was 
attributed to an anonymous Japanese 
government official. If this report is 
true, it would represent a major shift 
in the Japanese position. 


Japan is the world’s leading fishing 
nation based on both the quantity and 
value of its catch. Japanese vessels 
catch several important species of fish 
and shellfish in the North Pacific and 
eastern Bering Sea including salmon, 
crab, sablefish, Alaska pollock, rock- 
fish, and other groundfish. Under 
bilateral agreement with the United 
States, in 1974 Japan caught approxi- 
mately 1.4 million metric tons of 
Alaska pollock, tanner crab, rock- 
fishes, and sablefish in waters within 
200 miles of the United States. Accord- 
ing to official Japanese government 
statistics, 4.5 million metric tons of fish 
and shellfish was caught within 200 
miles of foreign countries in 1974. This 
amount represented 41 percent of 
Japan’s total catch by quantity and 
about 30 percent of Japan’s total catch 


by value in that year. Japan’s total 
catch in 1974 had a landed value of $5.7 
billion. Using these figures, Japan’s 
catch off the United States represented 
about 13 percent of its total catch by 
quantity in 1974. 


In contrast to the soft-line approach 
taken by the anonymous Japanese 
government official quoted on 9 Au- 
gust, the Japanese fishing industry, 
through the Japan Fisheries Associ- 
ation, has taken a hard line in petitions 
to the Japanese Government and has 
submitted a formal representation to 
the American Embassy in Tokyo. 

The Japan Fisheries Association 
asks that Japan’s historical catch levels 
in the fisheries of the Northeast Pacific 
be maintained because: 1) Japanese 
vessels developed the fishery re- 
sources, including species still under- 
utilized by the United States, ahead of 
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other countries; 2) Japan’s catch in the 
Northeast Pacific provides 1.6 million 
metric tons of food and employs 30,000 
crew members and 700 fishing vessels; 
3) fish provides more than half the 
animal protein intake of the Japanese 
consumer; 4) negotiations with the 
United States will set a precedent for 
Japan’s negotiations with other coastal 
nations. 

A Japanese press account in the 
Suisan Keizai Shimbun listed the 
following problems presented by the 
FCMA to the Japanese industry: 

1) The law permits the corporal pun- 
ishment (i.e. imprisonment) of foreign 


fisherman! convicted of violations of 
U.S. law 

2) It seeks to prohibit fishing for 
anadromous species (i.e. salmon) out- 
side the 200-mile conservation zone 

3) As the licensing procedures and 
their scheduling and coordination are 
unclear, it may be technically impossi- 
ble to administer the law to permit 
orderly preparations or punctual de- 
partures for the fishing grounds 

4) Costs of U. S. fishery manage- 
ment and administration of the cum- 
bersome law may be imposed on 
foreign fishing vessels 

5) As ecological and recreational 


considerations necessary to determin- 
ation of the “optimum sustainable 
yield” are vague, they may be abused 

6) As criteria for assessing U. S. 
catch capacity are not stated, they may 
lead to overestimates 

7) No provision for consultations 
with foreign countries concerning 
management of anadromous stocks 
originating outside the United States is 
made 

8) As too much authority is given to 
the Regional Fishery Management 
Councils established by the law, mean- 
ingful bilateral fishery negotiations will 
be impossible. 





Authors, Titles, Subjects in Marine Fisheries Review, 


Indexed here by author, title, and 
subject are the 54 papers which 
appeared in Marine Fisheries Review 
in 1976. A list of these papers, in 
numerical order, appears at the end of 
the Index. Anonymous notes, news 
articles, and regular departments are 
not indexed, since they are often of 
preliminary or ephemeral nature. En- 
tries are indexed by number and page 
(i.e., 7:12 indicates the July number, 
page 12). 


A 


Alaska 
bowhead whale field studies, 1975, 8:9 
Alaska, southeastern 
salmon fishery 
rofitability and productivity analysis 4:11 
“(An) analysis of increasing costs to Gulf 
of Mexico shrimp vessel owners: 1971-75,” 
by Wade L. Griffin and John P. Nichols,3:8. 
Anodonta californiensis 
polyp, description of in foot, 10:25 
Atmospheric gas supersaturation 
Snake and Columbia rivers 
salmon, effect on, 7:1 
steelhead trout, effect on, 7:1 


Balaena mysticetus—see Whale, bowhead 
Barszez, Carolyn A.—see Yevich and Barszez 
Basham, Larry R.—see Gilbreath et al. 
Bass, black sea 
North and South Carolina 
offshore headboat fishing, 1972-78, 3:13 
Desien Se 
bottomfish and at, 
Soviet fisheries off U.S. coast, 12:1 
Japanese trawl vessels 
.S. observers board 4:1 
Bimbo, Anthony—see Dubrow et al. 
Blahm, Theodore H., “Effects of water diver- 
sions on fishery resources of the west coast, 
particularly the Pacific Northwest,” 11:46 
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____.__ —see Hughes et al. 
Bottomfish 

U.S. Pacific and Bering Sea coasts 

Soviet fisheries, 12: 

“Bowhead whale field studies in Alaska, 

1975,” by Willman M. Marquette, 8:9 
Brown, D. J.—see Favorite et al. 
Bryan, Patrick G., and Daniel B. McConnell, 

Status of giant clam stocks (7Tridacnidae) on 
Helen Reef, Palau, western Caroline Islands, 
April 1975,” 4:15 

Cc 


California, southern 
marine fisheries 
barracuda, 1:7 
interactions, 1:25 
jack mackerel, 1:15 
northern anchovy, 1:5 
Pacific bonito, 1:11 
Pacific mackerel, 1:16 
Pacific sardine, 1:17 
stock assessment methods, 1:3 
white seabass, 1:18 
yellowtail, 1:22 
Cancer magister—see Crab, Dungeness 
Caroline Islands, western 
Helen Reef, Palau 
iant clam stocks, status as of April 1975, 


:15 
Carroll, Geoffry M., “Utilization of the bow- 
head whale,” 8:18 
Cato, James C., “Dockside analysis in the 
Florida mullet fishery,” 6:4 
Centropristis striata—see Bass, black sea 
Cerithidea californica 
parasitic encapsulation 
role of agranular hemolymph cells, 10:7 
“Chemical characteristics of fish caught in the 
northeast Pacific Ocean,” by Maurice E. 
Stansby, 9:1 
Cheng, Thomas C., “Identification of prolifera- 
tive lesions in mollusks,” 10:5 
Clam, giant 
Helen Reef, Palau, western Caroline Islands 
status of stocks, April 1975, 4:15 
Clam, soft shell 
neoplasms, gonadal and hematopoietic, 10:42 
Clams 
phenol, effects on, 10:10 
proteomyxids 
relation to neoplastic diseases of, 10:16 
Clark, Robert C., Jr., “Impact of the trans- 
portation of petroleum on the waters of 
northeastern Pacific Ocean,” 11:20 
Clemens, Harold B.—see Laurs et al. 


“Coho salmon farming in France,” by Yves 
Harache and Anthony J. Novotny, 8:1 
Collins, Gerald B., “Effects of dams on Pacific 
salmon and steelhead trout,” 11:39 
Columbia River 
atmospheric gas supersaturation, effect on 
salmon, 7:1 
trout, steelhead 7:1 
“Comparative retention of dart and jaw tags on 
chinook salmon and steelhead trout during 
their spawning migration,” by Emil Slat- 
ick, 7:24 
—e remarks,” by Maurice E. Stansby, 


Contaminants—see Pollution 
Cooling waters 
aquatic resources of the Pacific Northwest 
impact on 
biological effects, 11:30 
physical effects, 11:29 
sources of cooling water, 11:27 
Crab, Dungeness 
escape from pots 
crab recoveries, 4:22 
description of pots, 4:20 
fish captures, 4:23 
mark retention, 4:22 
marking test crabs, 4:20 
octopus predation, 4:22 
pots with tunnel triggers functional and 
escape rings closed, 4:22 
pots with tunnel triggers functional and 
escape rings open, 4:21 
— tunnels and escape rings open, 


source of crabs, 4:20 
Craddock, Donovan R., “Impact of cooling 
waters on the aquatic resources of the 
Pacific Northwest,” 11:27 
—________ — see Hughes et al. 
Crassostrea commercialis—see Oyster, rock 
Crassostrea gigas—see Oyster, Pacific 
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of Mexico shrimp vessel owners: 1971- 
75,” Wade L. Griffin and John P. 
Nichols, 3:8-12. 

“Offshore headboat fishing in North 
Carolina and South Carolina,” Gene R. 
Huntsman, 3:13-23. 

“A mobile laboratory with flow-through 
capability for thermal tolerance studies 
of aquatic organisms,” John R. Hughes, 
Theodore H. Blahm. and Donovan R. 
Craddock, 3:24-27. 


“U.S. observers board Japanese trawl 
vessels in Bering Sea,” Mark Miller, 
Larry Nelson, Robert French, and 
Stephen Hoag, 4:1-10. 
“Profitability and productivity analysis 
for the southeastern Alaska salmon 
fishery,” David S. Liao, 4:11-14. 
“Status of giant clam stocks (7ridac- 
nidae) on Helen Reef, Palau, Western 
Caroline Islands, April 1975,” Patrick 
Bryan and Daniel B. McConnell, 
4:15-18. 
“Escape of Dungeness crabs from 
pots,” William L. High, 4:19-23. 
“Nitrite additives—harmful or neces- 
sary?” Elinor M. Ravesi, 4:24-30. 


“Nominal catch-per-unit effort of alba- 
core, Thunnus alalunga (Bonnaterre), 
caught by U.S. jig vessels during 
1961-70,” R. Michael Laurs, Harold B. 
Clemens, and Larry H. Hreha, 5:1-32. 


“The role of fish in meeting the world’s 
food needs,” L. J. Ronsivalli, 6:1-3. 
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1188. 
1189. 


“Dockside price analysis in the Florida 
mullet fishery,” James C. Cato, 6:4-13. 
“Distribution, age, and size of tagged 
adult steelhead trout in the Snake 
River drainage,” Lyle G. Gilbreath, 
Larry R. Basham, and Emil Slatick, 
6:14-18. 

“Understanding radiation energy and 
its use in the preservation of seafoods,” 
L. J. Ronsivalli, 6:19-24. 


“Effect of atmospheric gas supersatur- 
ation on salmon and steelhead trout of 
the Snake and Columbia Rivers,” Wes- 
ley J. Ebel and Howard L. Raymond, 
7:1-13. 

“Scuba diving methods for fishing 
systems evaluation,” Donald A. Wick- 
ham and John W. Watson, Jr., 7:14-23. 
“Comparative retention of dart and jaw 
tags on chinook salmon and steelhead 
trout during their spawning migra- 
tion,” Emil Slatick, 7:24-26. 


AUGUST 


1194. 
1195. 


1196. 


“Coho salmon farming in France,” Yves 
Harache and Anthony J. Novotny, 8:1- 
8 


“Bowhead whale field studies in Alas- 
ka, 1975,” Willman M. Marquette, 8:9- 
ais 


“Utilization of the bowhead whale,” 
Geoffry M. Carroll, 8:18-21. 

“Resource ecology data analysis at the 
Northwest Fisheries Center (NWFC),” 
F. Favorite, D. J. Brown, and W. J. 
Ingraham, Jr., 8:22-25. 


SEPTEMBER 


1198. 


“Chemical characteristics of fish caught 
in the northeast Pacific Ocean,” 
Maurice E. Stansby, 9:1-11. 

“Seasonal variations in chemical com- 
position and protein quality of men- 
haden,” David Dubrow, Malcolm Hale, 


_ and Anthony Bimbo, 9:12-16. 


“The giant Pacific octopus,” William L. 
High, 9:17-22. 


OCTOBER 


1201. 
1202. 


“Inflammation and wound repair in oys- 
ters,” Albert K. Sparks, 10:2-4. 
“Identification of proliferative lesions 
in mollusks,” Thomas C. Cheng, 10:5-6. 
“Parasitic encapsulation in a marine 
prosobranch: The role of agranular 
hemolymph cells,” Timothy P. Yoshino, 
10:7-9. 

“Effect of phenol on clams,” C. Fries 
and M. R. Tripp, 10:10-11. 

“A review of the histopathological 
effects of ionizing radiation on the 
Pacific oyster, Crassostrea gigas,” 
Michael C. Mix, 10:12-15. 

“A proteomyxan amoeba stage in 
the development of Labyrinthomyzxa 
patuxent (Hogue) Mackin and Schlicht, 


1210. 
1211. 


1212. 


1218. 


1214. 


1215. 


with remarks on the relation of the 
proteomyxids to the neoplastic diseases 
of oysters and clams,” J. G. Mackin and 
Frank G. Schlicht, 10:16-18. 
“Dermocystidium marinum infection in 
oysters,” Frank O. Perkins, 10:19-21. 
“Minchinia nelsoni (MSX) disease of the 
American oyster,” Fred G. Kern, 
10:22-24, 

“Descriptions of polyps and epidermai 
papillomas in three bivalve mollusk 
species,” John C. Harshbarger, 10:25- 
29 


“Proliferative disorders in bivalve mol- 
lusks,” C. Austin Farley, 10:30-33. 
“Occurrence of hematopoietic neo- 
plasms in Crassostrea virginica,” E. 
Michael Frierman, 10:34-36. 

“A general model for leucocyte cell re- 
newel in bivalve mollusks,” Michael C. 
Mix, 10:37-41. 

“Gonadal and hematopoietic neoplasms 
in Mya arenaria,” Paul P. Yevich and 
Carolyn A. Barszez, 10:42-43. 

“Dermal lesions and amebccytic ac- 
cumulations in snails,” Charles S. 
Richards, 10:44-45. 

“Some cbservations on comparative 
vertebrate and invertebrate pathology: 
A summary discussion of the work- 
shop,” Harold L. Stewart, 10:46-48. 
“The workshop on molluscan pathol- 
ogy: Closing comments,” Dante G. 
Scarpelli, 10:49-50. 


NOVEMBER 


1217. 


“Environmental change and the north- 
east Pacific Ocean fisheries: Introduc- 
tory remarks,” Maurice E. Stansby, 
ane. 

“Pollution in the northeast Pacific 
Ocean,” Neva L. Karrick and Edward 
H. Gruger, Jr., 11:2-19. 

“Impact of the transportation of petro- 
leum on the waters of the northeastern 
Pacific Ocean,” Robert C. Clark, Jr., 
11:20-26. 

“Impact of cooling waters on the 
aquatic resources of the Pacific North- 
west,” Donovan R. Craddock, 11:27-33. 
“Effects of dredging on aquatic organ- 
isms—with special application to areas 
adjacent to the northeastern Pacific 
Ocean,” George R. Snyder, 11:34-38. 
“Effects of dams on Pacific salmon and 
steelhead trout,” Gerald B. Collins, 
11:39-46. 

“Effects of water diversions on fishery 
resources on the west coast, particu- 
larly the Pacific Northwest,” Theodore 
H. Blahm, 11:47-50. 


DECEMBER 


1224. 


“Soviet fisheries for bottomfish and 
herring off the Pacific and Bering Sea 
coasts of the United States,” A. T. 
Pruter, 12:1-14. 

“The evolution of fisheries management 
gaia Larry A. Nielsen, 12:15- 


“Foreign direct investment in the U.S. 


commercial fisheries industry,” Robert 
A. Siegel, 12:28-25. 
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